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INTRODUCTION

Under authority of the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA) and the Superfund Amendments and Reauthorization
Act of 1986 (SARA), the Georgia Environmental Protection Division, Hazardous Waste
Management Branch conducted a Preliminary Assessment (PA) at the U.S. Plating Burn
site in Atlanta, Fulton County, Georgia. The purpose of this investigation was to collect
information concerning conditions at the U.S. Plating Burn site sufficient to assess the
threat posed to human health and the environment and to determine the need for
additional CERCLA/SARA or other action. The scope of the investigation included
review of available file information, a comprehensive target survey, an off-site
reconnaissance, and an on-site survey.

SITE DESCRIPTION, OPERATIONAL HISTORY, AND WASTE CHARACTERISTICS
Location

United States Plating & Bumper Service, Inc. (U.S. Plating) is located in Atlanta,
Fulton County, Georgia. The street address is 78 Milton Avenue SE, Atlanta, Georgia
30315 with geographic coordinates of 33°43’47" N latitude and 84°23’12" W longitude
(Figures 1, 2; Refs. 1, 2). Jeanette C. Gage is the president of U.S. Plating and can be
reached at (404)627-5703 (Refs. 1, 3).

The climate in Fulton County is humid and continental with mild winters and
variable temperatures. The average temperatures for the months of January and July are
45°F and 80°F respectively. Peak rainfall occurs in the winter and midsummer (Ref. 4).
The average annual rainfall for the area is 49 inches (Refs. 4, 5) and the 2-year, 24-hour
storm rainfall is 4 inches (Ref. 6). The mean annual lake evaporation is 41 inches and
the prevailing winds come from the northwest and go to the southeast (Ref. 5). (Ref. 7).

Site Description, Operational History, and Waste Characteristics

On July 31, 1992 in Atlanta, Fulton County, Georgia a fire occurred at United States
Plating & Bumper Service, Inc. This company was an industrial and commercial
electroplating operation specializing in straightening, polishing, and chrome-plating
motorcycle parts, automobile bumpers, antique car parts, and other industrial and
commercial plating. The business began in 1960 and at the time of the fire a total of ten
(10) people were employed at the 20,000 sq. ft. one-story building. The list of
constituents that were involved in the operations at U.S. Plating were Barium, Chromium,
Nickel, HCl, Acid Salts, Caustic Cleaner, Sulfuric Acid mixed with water, and Hydrogen
Peroxide. Approximately 2,000 gpm of fire water was used from the night of July 30 till
the momning of July 31 to fight the fire. (Refs. 1, 3, 8; Figures 1, 2).



U.S. Plating’s contractor, Conversion Technology, Inc., collected and analyzed nine
ash samples to determine the hazardous nature of the waste. TCLP for metals and pH
were ran on all the samples and none of the results indicated a hazardous waste (Ref. 9;
Figure 3).

EPD TAT collected and ESD analyzed four grab soil samples and three composite
ash samples. The on-site ash composite samples (collected at depths of 0-3", made up
of 3 aliquots taken at random locations) and soil grab samples (collected at depths of 1
foot and 2 feet) were analyzed for total metals, TCLP metals, and pH (Refs. 8, 10, 11,
12, 13, 14; Figures 4, 5).

The sampling results indicated the front pile of ash (from sampling location USP1A)
was not a hazardous waste, though the rear ash pile was characteristically hazardous. The
maximum contaminant concentrations that were detected in the ash composite surface
samples were 2,060 ppm total chromium and 15,400 ppm total nickel. A pH of 0.35 and
TCLP chromium leachate of 68.5 mg/l was recorded (Refs. 11, 13).

The soil sampling results showed a range of 71.5-1,200 mg/kg total chromium and
604-1,380 mg/kg total nickel (Ref. 11). Due to the acidic conditions detected on-site, the
mobility of the metals in the soil may increase and cause the metals to migrate vertically
downward into the groundwater.

During the site reconnaissance on August 16, 1993, four leaking 55-galion drums
were found on-site (Photos 1, 2; Figure 2). The leakage was tested by pH paper and
showed a pH of 13 (Photo 2). The leakage was dripping down into a concrete drain that
led to a floor sump (Photos 2, 3, 4; Figure 2). All of the leakage was being absorbed by
the dirt in the bottom of the drain (Photos 1, 2, 3).

One 55-gallon stainless steel drum was also present on-site (Photo 5; Figure 2).
This drum has Ashland Chemical Co. imprinted into the lid of the drum and its contents
have a pH of 0.0 by pH paper (Photo 5).

There are five plating vats located in the center of the burned building that are filled
with scrap metal and burned debris (Photos 6, 7; Figure 2). Rain water has drained
through one of the vats and is dripping onto the concrete floor. The pH of the leachate
is 10 by pH paper (Photo 8). The approximate vat size is 6'x4'x5’.

The ash piles from the fire have been placed in the plating vats and/or removed from
the site. Scrap steel has been stockpiled on-site and some steel scrap has been removed
by Mendis Recycling (Ref. 8; Photos 6, 7, 9, 10, 11, 12, 13).



3.0

3.1

GROUNDWATER PATHWAY
Hydrogeologic Setting (Ref. 7)

U.S. Plating is located in the Piedmont physiographic province (Ref. 15). The
topography of the area consists of low, well-rounded hills and long, rolling, northeast-
trending ridges with an average elevation of 950 feet above mean sea level (Ref. 15).

The land surface in the Piedmont is underlain by a clay-rich, residual material called
saprolite, derived from the in-place chemical weathering of the bedrock. This soil
material averages about 30 to 60 feet in thickness (Ref. 15). In many valleys, the
saprolite has been removed through erosion, and the bedrock is exposed or only thinly
covered by fluvial deposits. Soil is present nearly everywhere as a layer of variable
thickness on top of the residual soil (Ref. 15). The underlying bedrock is composed
mainly of metasedimentary and metavolcanic rocks, regionally metamorphosed and
deformed into northeast-trending folds. These fractured rocks, combined with the
overlying soil material, make up the crystalline rock aquifer system, which is confined.
The fractured crystalline rocks and overlying saprolite and alluvium are hydraulically
interconnected. Saturation in the crystalline rock aquifer rarely exceeds 300 feet below
land surface (bls) (Refs.16, 17, 18). The approximate range of hydraulic conductivity for
clayey soils and fractured rocks of the Piedmont physiographic province is from 107 to
10° cm/sec (Ref. 19).

The bedrock underlying the facility is composed of the Big Cotton Indian Formation
of the Atlanta Group. The Big Cotton Indian Formation consists of late Precambrian to
early Paleozoic, metamorphosed, intrusive rocks. The formation includes intercalated
biotite-plagioclase gneiss, hornblende-plagioclase amphibolite, and biotite-muscovite shist

(Refs. 15, 17).

Groundwater in the crystalline rock aquifer system occupies joints, fractures, and
other secondary openings in bedrock and pore spaces in the overlying residual soil
material. Water recharges the underground openings by seeping through this material or
by flowing directly into openings in exposed rock. This recharge is from precipitation
that falls in the area (Ref. 16). The water table in the Piedmont approximately conforms
with the surface topography (Ref. 20).

The quality of groundwater available varies greatly with the location, rock type,
topographic setting, and geologic structure. Localized increases in permeability may
enhance well yields. This occurs mainly in association with certain structural and
stratigraphic features, including contact zones between rock units of contrasting character,
contact zones within multilayered units, fault zones, stress relief fractures, zones of
fracture concentration, and shear zones (Ref. 16).
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3.3
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4.1

Groundwater Targets (Ref. 7)

In the greater Atlanta region, groundwater is an undeveloped resource, and all public
drinking water supplies are obtained from developed surface water resources. Within a
4-mile radius of the site, there are no reported public or private users that rely on area
aquifers for potable water supplies. Drinking water is obtained from the Atlanta
Municipal Water System which uses a surface water intake on the Chattahoochee River
(Refs. 21, 22, 23, 24).

Groundwater Conclusions
A release to groundwater is suspected. Nickel and chromium contamination has
been detected in the soils and due to the acidic conditions on-site, the mobility of the

metals is suspected to have increased. With increased metal mobility, rain water
infiltration could wash contaminants down into the groundwater.

SURFACE WATER PATHWAY
Hydrologic Setting

The surface water runoff is not well defined. Overland flow appears to be directed to the

northwest and then changes direction to the southwest (Photos 14, 15; Figure 2). The runoff
enters a storm drain approximately 80 feet southwest of the burn site. An equalization basin is
up gradient from the storm drain (Photo 15). It is not apparent where the inflow into the basin
- comes from. The basin discharges to the storm sewer.

4.2

43

Surface Water Targets

The surface water runoff enters a storm drain on-site that is part of the city of
Atlanta’s sewer system. Once the runoff enters the sewer system it would be impossible
to segregate U.S. Plating’s runoff water from other waters in the system. Drinking water
is obtained from the Atlanta Municipal Water System. The city of Atlanta obtains its
water from a surface water intake located on the Chattahoochee River on Ridgewood
Road off of Moore’s Mill Road at the confluence of the Chattahooche River and Nancy
Creek (Refs. 21, 22, 23, 24).

Surface Water Conclusions

During the night of July 30 till the morning of July 31, 1992 water was pumped at
a rate of 2,000 gpm onto the fire. The fire water runoff drained down into the storm
drain on-site (Figure 2; Ref. 3). Currently, no waste runoff from the site is occurring.
When it rains water will drain to the on-site storm drain. A release to the storm drain
occurred during the fire. No current release is suspected.

4
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5.1

5.2

5.3

6.0

SOIL EXPOSURE AND AIR PATHWAYS

Physical Conditions

U.S. Plating is in an industrial/residential area. The site is inactive though the
neighboring facilities have access to the burn site. The entire three facilities are
surrounded by a fence.

Soil and Air Targets

Workers at the two neighboring facilities have access to the burn site. The nearest
school is 1/4 mile away and the population within a 0.25 mile is 610. The 4-mile radius
population is 169,783 (Ref. 25). Wetlands that exist within the 4-mile radius of the site
consist of small lakes and creeks (Ref. 26). No federally endangered/threatened species
live within the 4-mile radius (Refs. 27). The facility lies outside of the 500 year flood
plain (Ref. 28).

Soil Exposure and Air Pathway Conclusions

A release to the soil has been documented. Elevated nickel and chromium levels
have been reported (Refs. 11). No release to the air is suspected.

SUMMARY AND CONCLUSIONS

On July 31, 1992 a fire occurred at U.S. Plating and the entire back portion of the
facility was consumed. After the fire, ash and soil samples were collected. The ash
sampling results indicated part of the ash was hazardous (Refs. 11, 12, 13, 14) and that
the soil showed presence of contamination (Ref. 11). During the site reconnaissance on
August 16, 1993 for the PA, five 55-gallon drums containing hazardous waste were
present at the site (Photos 1, 2, 5; Figure 2). The Georgia Environmental Protection
Division proceeded to take enforcement action against U.S. Plating by notifying them of
their miss management of hazardous wastes in containers (Ref. 29). On Septemeber 21,
1993 a follow up inspection was performed to insure US Plating had disposed of the
containers. The drums were removed from the site. Five plating vats continue to hold
ash, burned debris, and scrap metal. It is suggested that a TCLP analysis be performed
on the ash before it is disposed of.

A release has occurred to the soils and a release is suspected to have occurred to the
groundwater. No release is suspected to have occurred to the surface water and air. The
on-site runoff flows to a storm drain and then flows through the city of Atlanta’s sewer
system.
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APPENDIX A

OMB Approval Number: 2050-0095
Approved for Use Through: 1/92

PA Scoresheets

Site Name: US ?\a‘Y.ng BPucn Site

CERCLIS ID No.: Ha 0

Street Address: 79 Milton Avenve ,SE

City/State/Zip: _Atanta \'GA 20315

A-1

Investigator: Kgn gra\\
Agency/Organization: QA.DNBJ-EP—D/—H-“@US

Was+e Bran.
StreetAddress: Floyd Tower East, Scite ST
Q.Oé Ruter S+.) s.E.
City/State/Zip: Affanta, GA 30334

Date: ©O9 /30/q3




Preliminary Assessment Form

1. General Site Information

=

CERCLIS Discovery Date:

09/o| éqé

wolZ AECIOVa.L Numpear: cedZo= 033
Approved for Use Through: 1,92
«EPA Potential Hazardous Identification
Waste Site Swe: (~ A | CERCLIS Number
GQAD 98428330 |

Name: United States Pla‘Hng & Bumper

e

Street Address:

18 Miton_ Avenve, SE

Serv?ce; Tnc.
City: State: Zip Code: Couaty: Co. Code: Cong .
Atanta GA  [303)5 | Fulfon | 12| | b= O5
. . . Approxumate Area of Site Status of Site:
Lauude: Longinude: Z Active 2 Not Specified
, " , " Acres X loacuve = NA (GW plume, ctc )
?é.o 13_ 'il'g _aio 3_3. .\3.'9 Remodelin
A0, 000 Square Ft 3
LF’. Owner/Operator Information
Ovmer C Gage Operor  Same 33 owner
Street Address: Street Address:
18 Midon Avenve , SE
City: AH3H+3 City:

State: Zip Code: Telephoone

State: Zip Code: Telephone:

Name of Evaluator:

| Ven Geall

3. Site Evaluator Information

Agency/Organizauou: Date Prepared:

GADNR / EPD/Hazacdoos Maste

GA | Do3ls (Yoy) £37-5703 ( )
Type of Owuaership: How [nitialty Identified: ,
X Private (J County C Citizen Complaint {3 Federal Program
O Federal Agency J Municipal C PA Petison B Incidental
Name 3 Not Specified O] State/Local Program Z Not Specified
O Sute 0 Ower O RCRA/CERCLA Notification J Other
O todisn

e

Name of EPA or State Agency

Street Address: Flond Tower East Sute St 205 Butler St S-E. | Ciy: Aflanta

Street Address: FIOYA Tower Eas+) Suite 1S4
205 BouHee Street. S.E.

Contact:

Sae: (A

City:

Emergeacy Response/Removai
Assessment Recommendation:
3 Yes
a No
Date:

L™ At

4. Site Disposition (for EPA use only)

—78

State: Telephoae:
A (4o¥) &
e —
CERCLIS Recommeadauon: Signature:
C Higher Priority SI
O Lower Prionty S[
0 NFRAP Name (typed):
O RCRA
J Other
Date: Position:

D-3



CERCLIS Number:
JaMasazo

Potential Hazardous Waste Site
Preliminary Assessment Form - Page 2 of 4

5. General Site Characteristics
S Years of Opersuon.

Predocunant Land Uses Within | Mile of Site (check all that apply): ite Setung: :
B [adusgal O Agrcurure O DOI 5 Urban Beginning Year _|96C
E Commercial T Mining  Other Federal Faculity & Suburban
X Residential 0 pop C Rural Ending Year Shll operat:
] Forest/Ficlds Z DoR 0 Other Remde.\'ms
C Uoknowa due to fire
Type of Sitc Operanons (check all that apply): Waste Geoerated:
X Onsne
X Manufscturing (must check subcategory) Z Rea C Offsite
T Lumber and Wood Producta O Recycling O Onaite and Offsiee
O Inorganxc Chemucals Z Junk/Saivage Yard
Z Plastic and/or Rubber Products C Muaicipal Landhili
O Pamts, Vamisbes DO Other Landfill Waste Deposition Authonized By
Z Industnal Organic Chenicals Z DOD T Present Owoer
T Agricultural Chemicals O DOE v O Former Owner
(c.g.. pesticides, ferulizers) 3 Dol Z Present & Former Owaer
T Miscellancous Chemical Products T Other Federal Facility ® Unautborized
{c.g., adhesives, cxplosives, mk) T RCRA 3 Uskoown
] Promary Metala O Treatment, Storage, or Disposal
& Metal Coating, Plating, Engraving = Lasge Quantity Generstor Wasie Accessible 1o the Public:
S Metl! Forging, Stamping O Small Quantsty Geoerator B Yes
T Pabricated Structurai Metal Products 2 Subditle D O Neo
T Blectronic Equipment C Municipal
O Other Manufscturing O industrial
J Mining Z *Counveruer”
E Motals a :M‘ Fier” . Distance o Nearest Dwelling,
Z Coal 0 *Noo- or Late Fier School, or Workplace:
C Oil and Gas C Nox Specified « OF ZoXpuce:
7 Noa-metallic Minersis 7 Other 100 Feat

M 1

r,=—-—______——=
6. Waste Characteristics Information

Source Type: Source Waste Quantity: Tier" General Types of Wase (check all that apply)
(chesk all that apply) (include units)
X Metals ) Pesticides/Herbicides
O Landfill T Organics X Acids/Bases
T Surface Impoundment C Inorganics 3 Oily Waste
% Drums - 5 _250agllons —Y_ | O sotveaus O Municipal Waste
2 Tanks a0d Noo-Drum Coutainers 14400 cpllons Y | C Peinw/Pigments T Mining Waste
c Waste Ple . O Laboratory/Hospital Waste O Explosives
Q Scrap Metal or Junk Pile L .
G Tailings Ple c lbdaoncmlre Wase N X W_MD;\MS
T Trash Pile (open dump) = :,.m
C Land Treauneot
Z Contaminated Ground Water Plume Physical State of Waste as Deposited (check all that
(unudentifiod source) apply):
O Contaminated Surface Waser/Sediment X soid O Shdge T Powder
(unidentified source) K Liquid O Cas
® Cootaminated Soil _2p00 4% A
T Other
C No Sources
'c-cmw = Wastestream, V = Volume, A = Area

-
—

D-4



\ Y4 E

s Ground Water Used for Drinking
Water Within 4 Miles:

Potential Hazardous Waste Site
Preliminary Assessment Form - Page 3 of 4

7. Graund Water Pathway

Is There a Suspected Release to Ground
Water:

that spply):

O Bay

C Yes
& No

O Stream O River O Pond

O Ocesa & Other bg sU :{age water
d | \I‘\

I3 There & Suspected Release to Surface Water:

O Yea ® Yes
& No C No
Type of Drinking Water Wells
Within 4 Miles (check all that Have Primary Target Drinking Water
apply): Wells Been Identified:
0O Municipal 0O Yes
O Privae ® No
O Nooe {f Yes, Enter Prinary Target Popuisuon:
Pecple
Depth 0 Shallowest Aquifer: Nearest Designated Wellhead Protection
Area:
20  Femt G Underties Site
T >0-4 Miles
Karst Terrain/Aquifer Preseat: & Nooe Within 4 Miles
O Yes

r e,

CERCLIS Number:

GAD 98428330

List Secondary Target Population Served by Oround Water

Withdnwa From:  /\/ /A

0- ¥ Mile

> % - % Mile

% - | Mile

>1 - 2 Miles

>2 . 3 Miles

>3 - 4 Miles

Total Within 4 Miles

Feat

80

—

Miles

Shortest Overiand Distance From Any Source o Surface-Water

S+o("m D(’alr\

& No .
8. Surface Water Pathway "
kMM

Type of Surface Waler Draining Site aad 15 Miles Downstresm (cbeck all

|

Site s Located .

0 Annual - 10 yr Floodplain
0 >10yr - 100 yr Floodplain
0 >100 yr . 500 yr Floodplain
® > 500 yr Floodplam

O Yes
® No

a Yes
& No

Dnnking Water Intakes Locaied Along the Surface Water Migranon Path:

Have Primary Target Drinking Water intakes Been Identified:

Uf Yes. Enter Populstion Served by Primary Target Intakes:

Name  Watg Body

List AUl Secondary Target Drinking Water Intakes: NJA - Aone
Elow (cfs) Population Served

Towl within 15 Miles

Peopis
Fisberies Located Along the Surface Water Migration Path:
QO Yea )
B No
Have Primary Target Fisheries Been [dentified:
C Yes
& No

D-5
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Lint AD Secondary Target Fisheries: A//A

Water Body/Fishery Nepe ~~ Flow (efa)
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o E Potential Hazardous Waste Site .
\ ¥4 Preliminary Assessment Form - Page 4 of 4

CERCLIS Number:

8. Surface Water Pathway (continued)

Wetlands Locsted Along e Surface Water Migration Path: Other Scasitive Eavironments Located Along the Surface Water Migration Puh: r
C Yes O Yes
Z No & No

Have Prunary Target Wetlands Been [dentified: Have Primary Target Seastive Envircnments Beca [deatified:
T Yes O Yes
& No X No

Lint Secondary Target Wetands: A/A Lint Secondary Target Sensitive Envirooments: /V/A

Water Body Dlow (s} Fronuage Miles Wagr Bogy Pow (cfy) Senstive Enviromment Type

9. Soil Exposure Pathway
Bnoring ]

Are Peopie Occupying Residences or Number orkers Ousian Have Terrestrial Seasitive Environments Been ldentified on
Atendng School or Daycare an or Within 200 3 Nome or Withm 200 Feet of Arcas of Known or Suspecied
Feet of Arcas of Known or Suapected ®1-100 Contamination:
Contammation: a 101 - 1,000 Q Yes
C Yes T >1,000 & No
X No

The neidnber.a ) . .. .
Sack¥.es Vave access if Yea, List Bach Terrestrial Seasitive Baviroament:
If Yes, Enter Total Resident Population: ' °

The sive. No voodkers

Peopic 3e oresent gb Ane
Us ?\a‘\'-vﬁ%urn Site.

10. Air Pathway

NI .
Is There & Suspectied Release W0 Air Wetlands Located Within 4 Miles of the Sie:
O Yes
& No & Yer
O No
Enter Total Populatios oa or Withia:
Nesroy  Onsite S0
Werkers . . " . )
i Other Seasttive Eavironments Located Within 4 Miles of the Site:
0- 4 Mide 4N
" O Yes
> % - 4 Mile 2.030 & No
> - 1 Mile 3413
>1 -2 Miles :5&@]0
List All Sensitive Esvironments Within % Mile of tbe Site: None — A)/A
>2 -3 Miles 44,312 Disunce Segaiive Epviromment Type/Wetiagds Arca (scres)
>3- 4 Miles 13,631 Ousite
Tow! Within 4 Mises  __109 782 0- ¥ Mike
> K - tA Mile
—




GENERAL INFORMATION

Site Description and Operational History:

See Faﬂes 1 and 2.

Probable Substances of Concern:
{Previous investigations, analytical data)

See pages 1 and 3.
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GENERAL INFORMATION (continued)

Site Sketch:

{Show all pertinent features, indicate sources and closest targets, indicate north)

586 Figur& 2\

A-S




SOURCE EVALUATION

Source Source Nama:
No.: .1_

Drums

Source Waste Quantty (WQ) Caiculations:

Source Descnption:

Five 5% 3=Hon drums uuere 'Preserr{*‘
on-site.. One had cortents with a
PH =20 and +he other four deums
\ad conterts with a PH = |3. The
four cavshic drums were 1eakinj ieto
a concrete drain. The acidic and
caustic waste streams were sePCf‘éﬂEA.

. deums /1O

.]:\:}_,Q.: O.S&

5 drums L \)OOO drumsg

Source Source Name:
No.: 9\

Source Description:
Five 6x4'xg’ P\aﬁinj vats were flled
with burned déocis and Scrap metal,

Rainwater that had filHered ‘Pnroujh
+ne debris ‘n one of The vats was

lea\dnj onto The concrete floor. The
PH was /0.

Non—dcom Cortainers ‘

Source Waste Quantity (WQ) Calculations:

W® = Gallons /SOO

WQ =9 |

4 Vat = 6xu'xs’ = j20F3
& Total Volome = 600
= "WCDaanons

Source 3 Source Name:

No.: Con‘)t‘am\qii;ecl SOtL

Source Description:
A 3ue.5:\".ma+e of 20« joo’ = 2000
of contaminated soil exists at the
site . Elcva+e<l Ieveiszf’fb'*al chromium
and “otal n?cl(Q\ have been foond ot

He site. Tfal chromivm levels have
been recorded up To 1,300 ma/kj and

1otal nickel levels have been recorded

Source Wastes Quanuty (WQ) Calculations:

2000 _{_‘_‘__3 < 3-4 m'-“;or\ ‘F'*'a

L]
e

WQ= {+*/34, 000

vp fo 1,380 "ﬂ'/k3‘

W@ | =

-

A-7

0.5+ 9+0.|

9.6 s we=18

Site WC:

13




PA TABLE 1: WASTE CHARACTERISTICS (WC) SCORES

PA Table 1a: WC Scores for Single Sourcse Sites and Formuias
for Muitiple Source Sitss

; SINGLE SOURCE SITES (assigned WC scores) T s
)
€ SOURCE TYPE Formuis for
R WC = 18 Wwe = 32 WwC = 100 Assigning Sourcs
wQ Vaiues
§
{
3 N/A <100 18 > 10Q ta 10.000 b > 10,000 16 n -1
§
n
T
A
A
i
! N/A $$00.000 Ib >800.000 to 50 muilion I >80 muilion ib D + 5000
4
]
Lanafill £0.7% multion tt? >4.7% rruilion to 875 mullion 22 > 478 eruilion e’ +~ 67,500
£2%0.000 va’ > 250,000 to 25 rmullion ya? >28 muilion y&? ya’ +« 2,500
Surtace £6,7%0 1 >8.,780 to $78.000 >487%,000 1 e +~ 675
impounament 2250 va’ >2%0 to 25.000 o’ >28,000 yo? yo* + 2.5
v |Orums $£1.000 drums > 1,000 to 100,000 drumse > 100,000 drurme drums + 10
-]
L Tanks anc non- £50.,000 galone > 80,000 to 8 muilion galons >6 muilion gallone gallons + 500
v drum containers
M £8.7% myition K >86.7 mullion to 87% mullion > 678 rmullion 1O mw +~ §7,500
g |Contaminated soil £2%0,000 ya* > 250.000 to 28 mutiion ya® > 28 melion ya? v + 2,500
Pile £6.750 #? >6.750 to 675,000 t¢ >67%,000 1P+ 675
£2%0 yo’ > 150 to 25.000 yo? > 25,000 v’ yo' + 2.5
Other £6,7%0 >6,7%0 to 675,000 t >87%,000 1 e +~ 675
£2%0 v’ > 250 to 25.000 va* >28.000 v¢* yo’ + 2.5
Lanafil £340.000 t¢ >340.000 1o 34 muliion tt! >34 nvilion tY e + 3,400
£7.8 acres >7.8 to 780 ecree > 780 scres scres + 0.078
Surface 1,300 1,300 to 130.000 ft! > 130,000 e+ 13
ympoungment £0.029 acree >0.029 to 2.9 scres >2.9 scree acres + 0.00029
A
R £3.4 milion ! > 3.4 muilion 10 340 mullion 1Y > 340 rrelion * + 34,000
€ Contaminated soil %78 scres >78 to 7,800 acres > 7.800 scres acres +~ 0.78
A
Pile ® £1,300 t? > 1,300 to 130,000 fr* > 130,000 t m o+ 13
e £0.029 sores >0.029 to 2.9 scres >2.9 seree acres + 0.00029
£27.000 >27.000 to 2.7 mellion 2 >2.7 rallen 4 o+ 270
Lang treatment $0.82 scres 0.82 to 62 scres > 402 soree acres + 0.0062

Tion = 2.000 b = 1 yt’ = 4 drums = 200 gallone

* Use srea of ians surtecs under pile, not surface srea of pie.

PA Tsbie 1b: WC Scores far Muitiple Sourcs Sites
WQ Teeal WC Sewre
>0 to 100 18
> 100 te 10,000 2
> 10,000 100




GROUND WATER PATHWAY
GROUND WATER USE DESCRIPTION

Describe Ground Water Uss Within 4-miles of the Site:
(Describe stratigraphy, information on aquifers, municipal and/or private wells)

See pages 3 and Y.

Calculations for Drinking Water Populations Served by Ground Water:

N/JA




GROUND WATER PATHWAY CRITERIA LIST

SUSPECTED RELEASE

PRIMARY TARGETS

A

.

W o KM 8
0O K O

{1

m]
X

oz

O
O agrs3c

Ll

U)

"

a

o]

-]

£l

Are sources poorly contsined?

Is the source a type likely to contribute to
ground water contamination (e.g., wet
lagoon)?

ls waste quantity particularly large?
Is precipitation heavy?

Is the infiltration rate high? Sowce 3 — ol
Source 4 ¢ & on concrete.

Is the site iocated in an area of karst tarrain?

is the subsurfacs highly permeable or
conductive?

ls drinking water drawn from a shailow
aquifer?

Are suspected contsminants highly mobile in
ground water? The metals are mokile
w/ depressed groundwater pH.

Does anslyticel or circumstantial evidence
suggest ground water contamination?

Other criteria?

SUSPECTED RELEASE?

0O g**<

8]

0l

o 2z

K ™

=

ur=c

13

)

Is any drinking water well nearby?

Has any nearby drinking water well besn
ctosed?

Has any nearby drinking water usar reported
foul-tasting or foul-smelling water?

Does any nearby weil have a larges drawdown
or high production rate?

Is any drinking water well located batween the
site and other wells that are suspected to be
exposed to a hazardous substance?

Does ansiytical or circumstantial evidence
suggest contamination at e drinking weter

well?

Does any drinking water weil warrant
ssmpling?

Other criteria?

PRIMARY TARGET(S) IDENTIFIED?

Summarize the rationale for Suspected Release (attach an
additional page if necessary):

Nickel ar\c\ Chromiuom Cor\‘\‘am\maJ"‘lon as
been detected 'n Yhe scils. Due 1o
the acdic cond¥ions on-ste the
mo\o'\\l'\’\f ot the metals may ncrease
and be weshed by ranwater infiltration
down ofo the 3rounawﬁtf.

Summarize the rationale for Primary Targets (attach an
additional page if necessary):

A-13




GROUND WATER PATHWAY SCORESHEET

Patawey Charsctens ooy
Do vou suspect a reiease (see Ground Water Pathway Critena List, page 717 Yes X No
Is the site located .n karst terrain? Yes No X
Oeoth to aquifer: Aguifer not used For Arln\dns water. 20 r
Distance to the nearest drinking water weil: > ™
A B8
Suspesred Ne Suspested
LIKELIHOOD QOF RELEASE Aslosce Aeloase
-
1. SUSPECTED RELEASE: If you suspect a release to ground water (see page 7), 50
assign a score of 580, Use only columa A far trus pathway. 5
L]
2. NO SUSPECTED RELEASE: If you do not suspect a releasa to ground water, and
the site 1S in karst terrain of the deotn to aquifer 1s 70 feer or less. assign a score
ot 5C0; otherwise. assign a score of 340. Use only column B for this pathway.
tR= 550

TARGETS

3. PRIMARY TARGET PQPULATION: Detarmine the numoer af people sarved by
dnnking water wells that you suspect have been exposed to a hazardous
substance from the site (see Groung Water Pattway Critena List. page 7).

O __ pecole x 10 = @]

4 SECONDARY TARGET POPULATION: Determing the number of pecpie served Dy
drinking water wells that you do NOT suspect have been exposed 0 a hazardous
substance from tha site, and 3381Qn the total population score trom PA Table 2.

Are any weils part of 2 biended system?  Yas No X
If yas, attach a page to snow apporuonment caiculations. O

MRestlled [ T XS F -y

5. NEAREST WELL: if you have identified a orimary target population for ground
water, 3assign a score of 50; otherwise, assign the Nearest Wall score from

PA Tabie 2. It no drinking water wells exist within 4 miles, assign a score of 2es0. O _
WRGew mLeoa
6. WELLHEAD PROTECTION AREA (WHPA}: If any saurcs lies within or above a WHPA,
or if you have identified any primary target well within a WHPA, assign a score of 20; @)
assign 5 if nesither conaition hoids but 3 WHPA s present within 4 miies; otherwiss
assign zero. Rew [ XX ]
7. RESOURCES 5

T~ 5

WASTE CHARACTERISTICS

8. A. if you have idenufied any pnmary target for ground water. assign the waste
charactanstiCs score caiculated on page 4, or a score of 32, whichever is
GREATER: do not evaluate part B of this tactor.

-
8. if you have NOT identified any primary target far graund water, assign the
waste Charactenstcs score calculated on page 4. l 8
WC = I3
(outrjmut te & mezmum of 1001
GROUND WATER PATHWAY SCORE: LR x T x WC
82.500 O.6
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SURFACE WATER PATHWAY
MIGRATION ROUTE SKETCH

Suface Water Migration Route Sketch:
(include runoff route, probable point of entry, 15-mile target distance limit, intakes, fisheries,
and sensitive environments)

See. F_iiure, 9\
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SURFACE WATER PATHWAY CRITERIA LIST

SUSPECTED RELEASE

PRIMARY TARGETS

—_— i wrn e

(Je @ <

]

{1

ti

L)

J

<

M 1] M X N °
o 0

i)

Q

L]

O
D]

ty Opgrs=c

3

(]

Y
[ ]
s

is surface water nearby? -

s waste quantity particularly large?

ls the drainage area large?

is rainfall heavy? 3

Is the infiltration rate low? Source 3 ~ soil

Source :L; R on concrete -

Are gourcas poorly contained or prone to

runoft or flooding?

Is 8 runoff routes well defined (e.g., ditch or 0

channel leading to surface water)?

Overland flow Ho storm sewer.

Is vegetation stressed siong the probable run-

off route? Vo \/e39.+a+.on

Are sedizonts or water unnaturally discolorsd? O

A

Is wildlife unnaturaliy absent? N/A ]

Has deposition of waste into surface water Z

been observed? A/A ~ Runoff 4o

S+brm sewer. -

ls ground water discharge to surface wetsr
likety? A/A

Does ansiytical or circumstantial svidence
suggest surfacs water contamination?

Other critaria?

SUSPECTED RELEASE?

[+

[

B R X

1} (1 2 c

[}

Is any target nearby? If yes:

T DOnnking water intake
Z Fishery
C Sensitive environmaent

Has any intake, fishery, or recreational area
been ciosed?

Does analytical or circumstantial evidence
suggest surface water contamination at or
downstream of a targaet?

Does any target warrant sampling? If yes:
(C Orinking water intake

T Fishery

O Sensitive environment

Other criteria?

PRIMARY INTAKE(S) IDENTIFIED?
PRIMARY FISHERY(IES) IDENTIFIED? !

PRIMARY SENSITIVE ENVIRONMENT(S)
IDENTIFIED?

Summarize the rationais for Suspected Release {attach an
additional page if nacessary}:

The surface water rundtf enters

2 storm drain that g Far'\' ot te

cty of  A¥anta’s sewer system. The
Sform drans are \ocated on-site,

Summarize the rationale for Primary Targets (attach an
additional page If necessary):
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SURFACE WATER PATNWAY
UKELIHOOD OF RELEASE AND DRINKING WATER THREAT SCORESHEET

— Pathwey Cheroctansocs

l}; YOU SUSDECT 3 reiease 1see Surtace Water Pathway Critena L.st, paga 1117 Yes No X

What s the downstream distance to the nearest gnnking water ntake!? M’A miies
INearest tishery? ﬂZA miles  Nearest sensitive envirgnment) M milas

IDistance to surface water: N/A Runotf flows o iy storm drain. NA—
Ficod ‘requency: > S0y AV_Fleoding wai

A

LIKELIHOOD OF RELEASE il Soianind

e
!+ SUSPECTED AELEASE: If you suspect a retease to surface water (see page 11, '
assign a score ot 580. Use only column A for this pathway.

L} -
NO SUSPECTED RELEASE: 'f you J0 not suspect a releass to surface wme .
water. use the tadle below to assign a score based on distance o surface
w~ater and flood frequency. Use only column B far this pathway.

LN}

Distance to surface water € 2.500 fest 500

Oistance to surface water > 2,500 feet. ang ) OO
Site 1n annuai or 10-year tioodplain 500
Sita 1n 100-year toodplain 400
Site in 500-year floodplain 300
Site outside 500-year floodplain 100

Meterences

LR = |00

DRINKING WATER THREAT TARGETS

4 3. Recora the water body type, flow (if appiicable). and number of people served
' by sach dnniing water intake within the target distance limit. if there 1s no

. annking water intake within the target gistance himit, factors 4, S, and 6
each receive 2ero scores.

intake Name Warter Bedy Type Rew Pooaly Served

4 PRIMARY TARGET POPULATION: if you SUSDECT any dnnking water ntake listed
above has been exposed to a Nazardous substance from the site (see Surface Water
Pathway Critena List, page 11}, list the intake name(s) and caiculate the factor
score based on the total population served.

’

—— . Deople x 10 =

5. SECONDARY TARGET POPULATION: Determine the number of peopie served by
dnnking water ntakes that you da NOT suspect have been exgosed ta 3 hazardous
substance from the sits, and assign the totai population scare from PA Tabie 3.

Are any intakes part of 3 blended systam?  Yes No 5
It yes, attach a page to shaw gpportionment calculations. O

M 1GLT . W | WAl ed
6. NEAREST INTAKE: If you have identified a pnmary target papulation for the
annking water ttwest (factor 41, assign a score of 5O; otherwise, assign the
Nearest Intake scors from PA Table 1. If no dninking water intake exists within
the target distance limit, assign a score of zero. O

R ) Sed

7. RESOURCES 5

A-23
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SURFACE WATER PATHWAY |comtinued)
HUMAN FOOD CHAIN THREAT SCORESHEET

A 8
Suspesred Ne Suspesrse
UKELIMOOQOD QF RELEASE Ratesss Melasse
1. [ T Pur—
Bter Surface Water Likeithood of Reiease score from page 12. LR = [Tole)
{
HUMAN FOOD CHAIN THREAT TARGETS
8. Record the water body type and flow (it applicable) far eacn tishary within
the target gistance mit, If there 1s no fishary within the target
distance limit, assign a Targets score of O at the bottam of the page.
Fiahery Nome Water S8asy Type Row
cfs
cts
cts
cts
cts
L]
9. PRIMARY FISHERIES: It you susoect any fishery listed abova has been exposed
to a hazardous substance from the sits (see Surfacs Water Critena List, page 11),
assign a score of 300 and do not evaluate Factor 10. List the pnmary fishenas:
e
10. SECONDARY FISHERIES
A. It you suspect 3 release t0 surface water and have 1dentified a secondary fishery
but no pnmary tishery, assign a score of 210.
8. !f you do not suspect a releasa. assign a Secondary Fishenes score from the table [ TPt
below using the 'owast flow at any fishery withun the target distance limit.
Lowest Reow Sesendery Reharas Sosre
< 10 cts 210
10 to 100 cfs 30 ‘&
> 100 cfs, coastai
tidal waters, aceans, 12
or Grest Lakes
AR = & 1M e &
Chattalhoochee T = VA

A-27
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SURFACE WATER PATHWAY (continued)
ENVIRONMENTAL THREAT SCORESHEET

A 8
Sunposses Ne Susposted
UKELIHOQO OF RELEASE Retesse Redoass Reterenoes
K] [— s ]
Enter Surtace Watar Liksiihood of Reiease score from page '2. LR = \OO

ENVIRONMENTAL THREAT TARGETS

g (W e b —

11. Record the water body type and flow (if applicable) for each surfacs water
sensitive environment within the target distance limit (seq PA Tables 4
and 5). If there :3 no sensitive snvironment within the target distance
lirmit, assign 3 Targets scors ot O at the bortom of the page.

Enveerynarnt Neme Weter Sy Type Rew

12. PRIMARY SENSITIVE ENVIRONMENTS: If you suspect any Sensitive environ-
‘ment listed above has been exposed to 3 hazardous substance fram the site (sae
Surtace Water Critena List, page 11}, assgn a score of 300 and do not evaluate
factor 13. List the primary sensitive envIrONmMents:

13. SECONDARY SENSITIVE ENVIRONMENTS: !f sensitive environments are
present, but NONe 13 8 PNMAary sensitive snvironment, evaluate Secondary
Sensitve Environments based on fiow.

A. For secondary sansitive envirorunents on surface water badies with flows ot
100 cts or less. assign scores as follows, and do not evaluate part 8 of

thus factor:
ODihsian Weight Environment Type and Vahee
Fow PA Tabis 4} /PA Tables § ard &} Total
cish X -
cts) x -
dj X -
: cfsl X -
dJ X -
Sum =
[} ]
8. If all secondary sensitive environmaents are located on surface water bodies
with flows > 100 cfs, assign 8 score of 10, 1O
|O

A-29




R A T

PA TABLE 5: SURFACE WATER AND AIR PATHWAY SENSITIVE ENVIRONMENTS VALUES

Sensitive Environment Assioned Vaive
Criucal hetutat for Fedecaily demignated endangered or threstened spacies 100
Manne Sancrusry

Nauanal Park

Demgnated Federal Wiidernses Arsas

Ecoiogically important sress denufied under the Coestsl Zone Wilderness Act

Senmtive Areas identified under the Netonel Estusry Progrem or Near Cosstal Water Program of the Clean Water Act
Cnucet Areas identfied under the Clean Lakes Progrem of the Clean Wates Act (subarsas in lakes or entire small |akes)
Nagonai Monument (sir pathway only)

Naucnasl Seashore Recreaton Ares

Natnonsi Lakeshore Recrsation Ares

Habitat known to be used by Federally designated or propcsed andangered or threstened species 7%

Natonal Preserve

Natonal or State Wildlife Refuge

Unit of Coastal Barrisr Resources Systam

Federal land demgnated for the pratecton of natursi scosystems

Admenistrauvely Proposed Federsl Wilderness Ares

Spawning areas critical for the maintsnance of fish/shelifish species within a river system, bay, or estuary

Migratory pathwaye and feeding srees cntical for the maintenance of anadromous fish species in 4 river system

Tecrentnel sreas ytlized for breeding by large or dense sggregetions of vertsbrats arumais (air pathway) or
serme-aquatic foragers (surface water pathway)

Natonel river reech designated as Recrestonsl

Habitat known to be used by State demgnated endangered or thrastened species %)
Habitat known to be used by a species under review as 10 its Federal endangered or threatened status

Caastel Barrier (partelly developed)

Federally designated Scenic or Wild River

State land designated for weidlife or game mansgemaent 28
State designated Scenic or Wild River

State designeted Natural Ares

Particuiar arees. relatively emall in size. impartant to maintenancs of unique biotic communities

State designated sreas for protecnon/mentenance of aquatc life under the Clean Water Act 3

See PA Tabie 8 (Surtece Water Pathway)

Wetlands or
PA Table 3 (Air Pathway)

PA TABLE 6: SURFACE WATER PATHWAY
WETLANDS FRONTAGE VALUES

Total Length of Wetlands Assioned Vaive
Less than 0.1 nmule ]
0.1 to 1 mile 2%
Grester than | to 2 miles 50
Greater than 2 to 3 rrwles 7%
Groater than 3 10 4 miles 100
Greater then 4 ta § mules 180
Groater than 8 10 12 miles 250
Greater than 12 to 16 rrwies 350
Groater than 18 ta 20 miles 480
Grester than 20 milee $00
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WASTE CHARACTERISTICS, THREAT, AND PATHWAY SCORE SUMMARY

SURFACE WATER PATHWAY (conciuded)

A
Suspected
WASTE CHARACTERISTICS Relesse
(100 = XN
14. A. it you have identified any primary target for surface water {pages 12, 14,
or 15), assign the waste charactenstcs score caiculated on page 4, or a score
of 32, whichever is GREATER; do not evaiuats part B of thus factor.
VR « 'R (103 « @
8. If you have NOT identified any primary target for surface water, assign the
waste characteristics score calculated an 0age 4. 3
WC = \8
SURFACE WATER PATHWAY THREAT SCORES
Lkatihood of Pathway Waste Thrase Sosre
Acinsse (LA) Scere Torgets (T} Soere CAareecevistios (WC) Seere RxTaWC
Threat ffrom page 12) Ipages 12. 4. 18) [determined shove) /82.500
‘ Invtenst 18 & mmmsen o 1081
Drinking Water Yeolo) 5 18 o\
louame ¥ o mowAen o OB
Human Food Chain 100 13 ) 0. 26
[oliant o0 ¢ memewasn ot 808
Environmantal {00 10 55 O. 22

SURFACE WATER PATHWAY SCORE
{Drinking Water Threat + Human Food Chein Threst + Environmental Threst)

A-33
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SOIL EXPOSURE PATHWAY CRITERIA UIST

SUSPECTED CONTAMINATION

RESIDENT POPULATION

Surficial contamination can ganersily be assumed.

(1o <

(}

]

o

a
R

DI'JC

LJ

ls any residence, school, or daycare facility on
or within 200 feet of an area of suspected
contamination?

Is any residence, school, or daycare facility
located on adjacent land previously owned or
leased by the site ownsr/operator?

is there a migration route that might spread
hazardous substances near residences,
schools, or daycare facilities?

Have onsite or adjacent residents or students
reported adverse heaith effacts, exciusive of
spparent drinking water or air contamination
problems?

Doas any neighboring property warrant
sampling?

Other criteria?

RESIDENT POPULATION IDENTIFIED?

ra——. - s

PR p—

Summarize the rationale for Residant Population (attach an additionsi page if necesssry):
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SOIL EXPOSURE PATHWAY SCORESHEET

Sethwey Chareateris oy
Do any peopis live on or within 200 ft af areas of suspected contamination? Yes ___ No X
Oo any peaple attend school or daycare on or within 200 ft of areas
of suspected contamination? Yes ___ No X
I$ the faciity active? Yes No X _ i yes, esumate the number of workers:
The -Fac'\\'-*j s femxle\‘.nﬁ tre froemt f)or‘\';or\ .
Suspested
UKELIHOOD OF EXPOSURE Comamination Aolerencas
1. SUSPECTED CONTAMINATION: Surficiai contarmination can generally be assumed,
and a score of 550 assigned. Assign zero only if the absence of surticial O
contamination can be contidently demonstrated. LE = 5 5
RESIDENT POPULATION THREAT TARGETS
2. RESIDENT POPULATION: Determine the number of people occupying residences
or attending school or daycare on or within 200 feet of areas of suspected
contamination (see Soil Exposure Pathway Critena List, page 18). O
A 10 =
Q___peovie x -
3. RESIDENT INDIVIDUAL: If you have dentified 3 resident population (factor 2), '®)
f 50, . t 0.
' assign a score of 50; otherwise, assign a score ot C -
4. WORKERS: Use the followng table to assign a score based on the total number ot
waorkers at the facility and nearby facilites with suspected contaminanion:
Numbar of Werkers Sasre The near\p\I SLachXies
0 0 have access' To the
110 100 [ oite . No workers
101 to 1,000 10 at VS Plating. 5
> 1,000 1§ e
5. TERRESTRIAL SENSITIVE ENVIRONMENTS: Use PA Table 7 to assign 2 value
for each terrestrial sensitive environment on an area ot suspected
contamination:
Ter ol Seneitive Envi Type Vakue
Sum - O
g mareed ———
8. RESQURCES 5
T - 10
WASTE CHARACTERISTICS
1 % XN ]
7. Assign the waste characteristics score caiculated on page 4. WC =

I8

RESIDENT POPULATION THREAT SCORE: LE X T X WC
82.500.

NEARBY POPULATION THREAT SCORE:

SOIL EXPOSURE PATHWAY SCORE:
Resident Population Threat + Nearby Population Threat

A37
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PA TABLE 7: SOIL EXPOSURE PATHWAY
TERRESTRIAL SENSITIVE ENVIRONMENT VALUES

Tarrestrial Sensitive Environment

Assigned Valuve

Terrestnai cnticai habitat tor Federally designated endangered or threatened species
National Parx

Oesignated Feaeral Wilderness Area

Nationai Monument

00

Terrestriai hatitat known to be used By Faderaily deanna"t:d or proposed threatened or endangered species
Natcnal Preserve (terrestnal)

Mationgi ar State terrestnal Wildlife Refuge

Federal land designated fur protection of natural ecosystems

Administratively proposed Federal Wilderness Area

Terrestrial areas utilized by large or dense aggregations of animals ivertebrate snacies) for breeging

75

Terrestnat habitat used by State designated endangered or threatsned species
Terrestrial habitat used by species under review for Federal designated endanjered or threatened status

50

State :anas designated for wildlite or game management
State designated Natural Areas
Parucular areas, rejatively small in size, ‘mportant 1o maintenance of unigue diotic communities

25
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AIR PATHWAY CRITERIA LIST

SUSPECTED RELEASE

PRIMARY TARGETS

(e » <

O

L

i)

—
—

oz

K R

-~
—

(1> c

a

L]

)

Ara odors currently reported?

Has relsase of a hazardous substance to the air
been directly cbserved?

Are thare reports of adverse heaith effects
{s.g., headaches, nauses, dizzinass) potentially
resulting from migration of hazardous
substances through the an?

Does analytical ar circumstant:al avidence
suggest a release to the air?

Other criterie?

SUSPECTED RELEASE?

It you suspect a release to ac, evaluate all populations and
sansitive environments within 1/4 mile !including those
onsite) as primary targets,

Summarize the rationsls for Suspectad Releass (attach an additional page if necessary):
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AIR PATHWAY SCORESHEET

| Pethway Chersaterisvion
Do you suspect a rsiease (see Air Pathway Critena List, page 2117 Yes No x
Distanca to the nearest individual: Next door facilities have access o Fhe o _h

Ls ‘Pla’lﬁr\j Burn SH‘&

LIKELIHOQD OF RELEASE

A
Suspasted | A< Suspesces
Aalesse

1. SUSPECTED RELEASE: If you suspect a ratease to arr (see page 211, assign 3
scors gf 550. Use only column A for this pathway.

2. NO SUSPECTED RELEASE: If you du not suspect a reiease to air, assign a
score at S00. Use oniy columin 8 fo. this pathway.

500

TARGETS

3. PRIMARY TARGET POPULATION: Daetermine the number of people subject
1C exposure from 3 suspected releass of hazardous substances to the air.
peopie x 10 =

4. SECCNDARY TARGET POPULATION: Datermine the number of people not
suspected to be expasud ta & releasa ta air, 4nd 3S5IGN the tatal pagutannn
score using PA Table 8.

5. NEAREST INDIVIDUAL: if you have identtied any Primary Target Popuiation
for tha air pat™way, assign a score of 80, otherwise, as81gn the Nearestr
Indivivuan score 1rom PA Tabile 3.

8. PAIMARY SENSITIVE ENVIRONMENTS: Sum the sensiuve snvironment values
(PA Tabie §) and wetland acreage vaiues (PA Table 9) for snvironments subigct
10 exyosure from g suspected release to the ar.

Sensitive Savirenment Type Vel

-y —

7. SECONDARY SENSITIVE ENVIRONMENTS: Usa PA Tabis 1C to determine
the score tor secondary sensitive environments.

8. RESQURCES

Tw

WASTE CHARACTERISTICS

9. A. It you have identified sny Primary Target for the air pathway, sasign the waste
charactenstics score caicuisted on page 4, or a score of 31, whichever is
GREATER; do not evaiuate part B of this factor.

8. It you have NO7 identified sy Primery Target for thy ar patnway, assign the
waste characteristics score csiculated on page 4.

WC =

AIR FATHWAY SCORE: \RxT x WC
82,500
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SITE SCORE CALCULATION

| s . ]

GROUND WATER PATHWAY
SCORE (S,,): 0.6 0.36
SURFACE WATER PATHWAY
SCORE (S,.): 0.59 0.35
SOIL EXPOSURE PATHWAY
SCORE (S,): 3.3 10.24
AIR PATHWAY
SCORE (S,): 11.56 133,63
SITE SCORE:

Sqwi+Sa+S,1+S,, 6 O

4 ‘[N.
SUMMARY
YES | NO

1. s there a high possibility of 4 threst to any nearby drinking water well(s) by migration of a
hazardous substance in ground water? Q .4

A, If yes, identify the well(s).

8. if yes, how many people are served by the threatened wellis)?

2. Is thers a high possibility of a threat to any of the following by hazardous substance
migration in surface water?

A. Drinking water intake a &
B. Fishery o ]
C. Sensitive environment (wetland, critical habitat, others) a ®
D. If yes, identity the target(s).

3. is there a high possibility of an area of surficial contamination within 200 teet of any
residence, school, or daycare facility? a 2
If ves, identify the Property(ies) and estimate the associated population(s).

4.  Are there public heaith concerns at this site that are not addressed by PA scoring

o .4

considerations? If Yes, explain:
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THESE ARE THE CLOSEST MATCHES IN THE CITY OF ATLANTA

UNITED STATES PLATING & BUMPER 78 MILTON AVE SE 003289824 S
U S PLATING (TRADE STYLE) T

TO PICK A COMPANY, TYPE ITS LINE NUMBER FROM ABOVE, OR:

CONDUCT AUTOMATIC NAME VARIATION SEARCH IN ATLANTA
VARY YOUR ENTRY, AND TRY AGAIN (PHONE # OR NAME)
EXTEND SEARCH TO THE ENTIRE STATE OF GA

HAVE D&B INVESTIGATE THIS COMPANY

= TO MOVE TO YOUR NEXT INQUIRY

L
v
X

OH
glﬂ

ENTER YOUR SELECTION, THEN PRESS <RETURN>: 1

A=CREDIT ADVISORY SYSTEM P=PAYMENT ANALYSIS REPT M=MAT =050 A ML
F=BUSINESS INFO REPORT D=FINANCIAL PRODUCT MENU CAN=MOVE TO NEXT INQUIRY
S=SUMMARY REPORT C=CREDIT GUIDE MNU=RETURN SERVICE MENU

R=RATING & VERIFICATION T=FAMILY TREE
G=GOVT ACTIVITY REPT

ENTER SELECTION: £

WHO IS THIS REPORT FOR? (ENTER NAME, POLICY NUMBER,
OR OTHER IDENTIFICATION) OR <RETURN>: charlie x3931

PRINT NOW (Y OR N): y

............................................................................................................................................
",

.........
.......................................................................................................................................................................................................
----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

FOR THE EXCLUSIVE USE OF SUBSCRIBER 069-005080L.

ATTN: CHARLIE X3931

*IN DATE*
DUNS: 00-328-9824 DATE PRINTED
UNITED STATES PLATING & BUMPER SEP 03 1992 RATING .-
SERVICE INC
U S PLATING INDUSTRIAL AND STARTED 1960
COMMERCIAL PAYMENTS SEE BELOW
78 MILTON AVE SE ELECTROPLATING EMPLOYS 10
ATLANTA GA 30315 SIC NO. HISTORY INCOMPLETE
TEL: 404 627-5703 34 71

CHIEF EXECUTIVE: JEANETTE C GAGE, PRES

.........................................................................................................................................................
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

J SIAL EVENTS

08/12/92 According to published reports verified by sources contacted, the
company endured a fire on July 31, 1992. Sources contacted indicated
that operations are still being conducted. Further details were not
disclosed.




.................................................................................................................................................
-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

PAYMENTS

(Amounts

may be rounded to nearest figure in prescribed ranges)

)] IJRTED PAYING HIGH NOW PAST SELLING LAST SALE
RECORD CREDIT OWES DUE WITHIN
07/92 Disc 50 -0- -0- 2 10 N30 1 Mo
Ppt 50 -0- -0- 6-12 Mos
06/92 Ppt 500 -0- -0- 2-3 Mos
05/92 Disc 50 -0- -0- 6-12 Mos
03/92 (00S) 2500 750 -0-
12/91 Ppt 250
* Each experience shown represents a separate account reported by a
supplier. Updated trade experiences replace those previously
reported.
FINANCE
06/12/91 On JUN 12 1991 Jeanette C Gage, president, declined financial

information.

...............................................................................................................................................................

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
.......................................................................................................................................................................

HISTORY
06/12/91

JEANETTE C GAGE, PRES
DIRECTOR(S): THE OFFICER(S)

CORPORATE AND BUSINESS REGISTRATIONS REPORTED BY THE SECRETARY
OF STATE OR OTHER OFFICIAL SOURCE AS OF 08/18/1992:

BUSINESS TYPE: Corporation - DATE INCORPORATED: 07/25/1960
Profit STATE OF INCORP: Georgia

Business started 1960.
JEANETTE C GAGE born 1926. 1960-present active here.

.........................................

.....................................................................................................................

__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
-------------------------------------------------------------------------------------------------------------------------------------------------------------------

OPERATION
06/12/91 Industrial and commercial electroplating service specializing in
straightening, polishing and chrome-plating motorcycle parts,
automobile bumpers, antique car parts and other industrial and
commercial plating (100%).
Terms are net 30 days. Has 50 accounts. Sells to wholesalers, oody
shops and general public. Territory : Southeastern United States.
Nonseasonal.
EMPLOYEES: 10 including officers.
FACILITIES: Owns 20,000 sq. ft. in 1 story frame building in
normal condition.
LOCATION: Suburban business section on side street.
09-03(10D /106) 00000 069114114

FULL DISPLAY COMPLETE




_ Other:

Activities

X Incoming Call _ Public Meeting x Health Consult® x Site Visit
_ Outgoing Call _ Other Meeting —. Health Referral x Info Provided
_ Canference Call _ Data Review _ Written Response _ Training
_ Incoming Mail _ Other:
Requestor and Affiliation:(1 ) Charlie Stevens, EPA Region IV OSC

Phone:404-347-3931 Address:

City: Atlanta State: GA Zip Code:

Contacts and Affiliation
(31)carl Blair, Region 4 Rep. ()
( ) ()
1-EPA 2-USCG 3-OTHER FED 4-STATE ENV S-STATE HLT 6~COUNTY HLT
7~CITY HLTH 8-HOSPITAL 9~LAW ENFORCE 10-FIRE DEPT 11-POISON CTR
12-PRIV CITZ 13-OTHER 14-UNRKNOWN 15-DOD 16~-DOE
17-NOAA 18-O0THR STATE 19-0OTHR CNTY 20-OTHR CITY 21-INTYL
22-CITZ GROUP 23-ELECT. OFF 24-PRIV. CO 25-NEWS MEDIA 26~ARMY
27-NAVY 28-AIR FORCE 29~DEF LOG AGCY 30-NRC 31-ATSDR
Program Areas
Health Assessment Health Studies Tox Info~profile
Worker Hlth Patition Assessment Health Survellnc

Admin
Subst-Spec Resch
Exposr Regstry

Tox Info-Nonprofil
Disease Regstry

_ Emergency Response
X Health Consultation

Other
Health Education

— -—
— -—
- —_—
- -—
- -

Narrative Summary:

Region IV, EPA has requested that ATSDR evaluate ash and soil sampling
data collected August 7 and 10, 1992, from an electroplating facility
and to determine if the levels of contaminants in the samples pose a
threat to public health. U.S. Plating is in an industrial area
located at 78 Milton Ave., S.E., Atlanta, Georgia. The ash and soil
samples were collected on-site following a fire in the production area
of the site on July 30, 19s2.

PAGE 1



ERCB Log# 4103

Oon September 22, 1992, I spoke to Charlie Stevens (EPA Region IV 0OSC)
to verify the depths at which the ash was sampled, and to inquire
about groundwater use near the site. He indicated that, to his
knowledge, no groundwater wells were located in the area.

The on-site ash composite samples (collected at depths of 0-3", made
up of 3 aliquots taken at random locations) and soil grab samples
(collected at depths of 1 foot and 2 feet) were analyzed for total
metals, TCLP metals, and pH (see attachment).

The maximum contaminant concentrations detected in ash composite
surface samples were as follows: total chromium 2,000 parts per
million (ppm) and total nickel 15,400 ppm. The pH analyses of the
composite ash surface samples indicated a minimum pH of 0.35 (sample#
USP-2A). TCLP leachate analyses indicated total chromium detected at
a maximum of 68.5 ppm (sample# USP-3A).

The acidic conditions detected on-site may increase the mobility of

the metals (nickel, chromium) in the soil and cause them to vertically
migrate into groundwater.

After reviewing the data, ATSDR has determined that feasible human
exposure scenarios to the contaminated ash in surface soils are
through inhalation, ingestion, and dermal exposures. Since the site
is located in an industrial setting and access to the site is
restricted by a fence, an acute exposure scenario of a sensitive
population (e.g., children) to site related contamination is unlikely.
Occupational exposures are most likely at this site.

Action Required/Recommendations/Info Provided:

Based on the on-site data reviewed, ATSDR concludes, that the levels
of nickel and chromium contamination in surface soils may pose a
potential human health threat to on-site and nearby workers. However,
additional sampling is recommended to determine the species of
chromium present, as this would assist ATSDR in determining the degree
of health threat posed by exposure to the chromium in the ash.

Based on the nature of the surface soil contamination, ATSDR
recommends that measures be taken to prevent off-site migration of
contaminants during any remedial or construction activities on-site.

PAGE 2



092592 09:30  B104 633 0833 EMERGENCY RESP  +-~ Reg 4 @uo4 004

.ERCB Log# 4103

In addition, ATSDR also recommends air monitoring at the site during
remediation or construction activities, as this would provide
information needed to determine the degree of health threat posed by
inhalation exposure to the contamination in the ash.

Signature(:fgng””““;* ATQC:/(§21~———-‘, Date: 9-25-92

Concurrence: < £6.0. ‘Date: G-2V-9 -

Enclosures: Yes (x ) No ( ); MIS entered: Yes (x) No ( )

cc: E. Skowronski
ATSDR Region 4 Rep., Carl Blair

PAGE 3
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dBgsecee VIEW seecceeeeest SITE SUMMARY eéééeé SCREEN 1 OF 2 &éeéét
AdsscseEsceBBBeccstEcceeeeey ’
REF NO.: 05958 EPA ID: GAD984282301
IFMS ID NO.: 040P
NAME: US PLATING BURN SITE
STREET: 78 MILTON AVENUE, SE
CITY: ATLANTA

STATE: GA ZIP CODE: 30315-
COUNTY NAME: FULTON COUNTY CODE: 121
CONGRESS DISTRICT: 05 FED FACILITY INDIC: N
OWNER INDICATOR: UN Incorcect RCRA FLAG:
LATITUDE: 33 42 24.0 ¥ sheuld 4——YLONGITUDE: 084 23 12.0
LAT/LONG SOURCE: G be =~ Correch INCIDENT TYPE:
USGS HYDRO UNIT: 03070103 Y3 T METROSTAT AREA: 0520
NPL STATUS INDIC: N COST RECOVERY INDIC: E
CATEGORY : SITE CLASSIFICATION: ND
FED FACILITY DOCKET: F STATE PRP: N

FED AGENCY PRP: N MUNICIPAL PRP: N
S/I DIOXIN TIER: »

PROPOSED NPL UPDATE NO.: 00 FINAL NPL UPDATE NO.: 00

joloRR e gl o RN olp o BN o BN o ol el o NN o QB o o U o QR o B O (N o HR S Qi o Qi o
eRp oG oo Ry o RN ol ol e G o BN o BN oW e B O R o QR o QS o o i o (0 o QN o (8 o

AdBsdBoscscc8EsEseEtbBBB BBt eccBccBeBBeBecbcBcc bbbttt BeceecBBceeY

Menu options Forward Leave [M]
d88eees8e VIEW ecececeeaéet SITE SUMMARY éééééeé SCREEN 1 OF 2 &&é&ét
! aéésccsceccsceececceaccaaeceeey X
= REF NO.: 05799 EPA ID: GAD984305896 =X
S IFMS ID NO.: 04TX ot
R NAME: WESTSIDE DRIVE DRUM =
= STREET: WESTSIDE DR. AT OLD S
S CITY: AUSTELL .- =
=t STATE: GA IP CODE: 30001- R
H COUNTY NAME: COBB COUNTY CODE: 067 R
X CONGRESS \DISTRICT: 06 FACILITYY INDIC: N =
R OWNER INDICATQR: UN . FLAG: X
R TITUDE: 33 48 42.0 LONGITUDE: 084 38 12.0 R
X LAT/LONG\SOURLE: G INCIDENT TYPE: "
R USGS HYD ¢ 03130002 TROSTAT AREA: 0520 H
R NPL STATUS\INPIC: N : Y INDIC: E R
R CATEGORY: IME (CLAS$IFICATION: ND S
RFED FACILITY DQZKET: F / STATE PRP: N H
R FED AGENCY PRP: N ICIPAL PRP: N R
= S/I DIOXIN TIER: R
ot : o
X PROPOSED NPL UPDATE NO.: 00 FINAL NPL UPDATE NO.: 00 =
X o 88
a

d8dbttcceceBcccccesenBcBtccecccBeeBceocctcBenbcecbbcbcceccceceececcaee
Menu options Forward Leave [M]
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REFERENCE ¢ 15
Ser' W8, No.?

Fulton County
Georgia

1ssued December 1088

3N OUR 3OIL * OUR STRENGTH IR

UNITED STATES DEPARTMENT OF AGRICULTURE
‘ Soil Conservation Service
In cooperation with the

. UNIVERSITY OF GEORGIA, COLLEGE OF AGRICULTURE .. .

------

90

33

34
34

34



2 SOIL SURVEY SERIES 1949, NO. 7

a point about 5 miles west of Alpharetta. Elevations
at several places in the county are as follows: Alpha-
retta, 1,130 feet; Roswell, 1,072; College Park, 1,057;
Atlanta, 1,050; Fairburn, 1,041; Stonewall, 1,024 ; and
Ben Hill, 962. _ ]
The drainage system of the county is characterized
by a dendritic drainage pattern. The pattern is well
developed throughout the uplands, and surface drain-
age nearly everywhere is good to excessive. For much
of Fulton County, drainage is into the Gulf of Mexico
by way of the Chattahoochee and Little Rivers gnd
tributaries of the Flint River. About 35 square miles,
including the southern part of Atlanta and the adja-
cent area to the south, is drained eastward into the
Atlantic Ocean by tributaries of the South River.
Most of the first bottoms of the Chattahoochee River
are well drained, yet they are subject to overflow
several times during the year. In many places along
other streams, however, sediments recently washed
from the surrounding uplands have filled the channels
and altered drainage. As a result, many areas along
small streams are swampy or semiswampy much of the
year. In most places this altered drainage has not had
sufficient time to change the characteristics of the soil
profile, but some areas are too wet for cultivated crops.

Climate

The climate of Fulton County is humid and conti-
nental. The winters are mild, but they have very
changeable temperature. The prevailing wind during
winter is northerly. The weather is largely controlled
by movement of areas of high and low barometric
pressure and the accompanying winds. In winter these
conditions cause frequent alternation of warm moist
southerly winds and cold dry northerly winds (7).
Data on normal monthly, seasonal, and annual tem-
perature and precipitation at Atlanta are given in
table 1.

The average winter temperature is 45.5° F. The
temperature usually rises rapidly in March and April.
The difference between the midwinter (January) aver-
age and that of midsummer (July) is 34.9°, which is
relatively small compared with a difference of 60° in
some of the more northern States. The summers are
warm but are comparatively free from oppressive heat,
because of the altitude and latitude of the county. The
average summer temperature is 78.6°.

The average date of the last killing frost in spring
is March 29, and that of the first in fall, November 8.
The growing season therefore averages 224 days and
is sufficient for the production of all the crops com-
monly grown. Fruit tree blogssoms, especially peach
blossoms, are occasionally damaged by late frost.

The winters are mild enough for the growing of
fall-sown oats, wheat, rye, clover, and other crops for
cover and grazing. Turnips, cabbage, kale, radishes,
onions, rape, peas, and spinach can be planted late in
fall or in December. Potatoes, beets. carrots, collards,
and mustard can be planted in January and February,
and other vegetables, during the latter part of March
and the first part of April. Small grains and clover,
if sown late on poorly drained soils, are damaged by

TABLE 1.—Normal monthly, seasonal, and annual
temperature and precipitation at Atlanta,
Fulton County, Ga.

(Elevation, 977 feet)

Temperature ! Precipitation ¢
Month
Abso~ | Abso- Wet- | Ave
Aver- | lute | lute | Aver- | Driest | test age
age |maxi-! mini-{ age year year |snov
mum | mum (1954) | (1948) | fal
ep .p *P. | Inches | Inches | Inches | fnch
December....] 45.2 73 1 4556 3.00| 4.11
January..... 4.6 78 -2 4.67 3.73 8.47 1
February....| 46.7 78 -8 4.82 | 2.70| 6.20
Winter....| 45.5 78 -8 | 14.04 9 43 | 13 78 2
March. ... .. 52.7 | 87| 8| 667| 30710191
April ... ... 61.7 93 28 4 42 1.91 2 82
ay........ 700 97 38| 3.82} 8.31 7.83 0
Spring..... 61.5 97 8 (13.91 | 8.29 | 20.8¢
et 8 - % ]
June........ 77.7 1 100 39| 4.02] 208 1.32 0
July.eeee.... 79.5 7 108 68 | 4.41| 6.83111.26 0
August...... 78.6 | 100 86} 3.81| 1.14| 4.20 0
Summer...| 78.8 | 108 39 {12.2¢| 9.563 | 16.78 Q
September...| 74 .4 102 43 2.96 .28 3.60 0
October. . ... 63 4 94 28 2.60 17 .73 ™
November...{ 5§1.9 82 14 ] 3.41 | 4.12}15.72
Fall....... 63.2 | 102 4] 897 4.855 | 20.08
Year....| 62.2 | 103 -8 | 49.16 | 31.80 | 71.456 I -2

' Average temperature based on 21-year record, through 1955; hig
est and lowest temperatures on a 52-year record, 1879-1930.

T Average J.arecipitatinn based on a 21-year record. through 19¢
wettest and driest years based on a 90-year record, 1859-1955: sno
{al‘l.'xpmd on a 4l-year record through 1930.

race.

the heaving produced by alternate freezing and thas
ing, Damage to these crops rarely occurs on the bett
drained sandy soils.

The length of the grazing period depends on ti
kinds of pasture plants sown and on the amount
fertilizer used. The grazing period for pasture co:
sisting of bermudagrass, broomsedge, crabgrass, cor
mon lespedeza, and weeds extends from the latter pa
of March to the latter part of October: This peric
can be lengthened by use of proper fertilizers and t
seeding with clovers, coastal bermudagrass, tall fescu
orchardgrass, and ryegrass. Permanent pasture shou
be supplemented with temporary pasture during di
spells and winter.

Rainfall varies somewhat from year to year, but i
seasonal distribution is generally favorable for crog
Serious drought is not likely to occur more than on
in 10 to 15 years, Wet weather sometimes damag
hav during the curini process and small grain
harvesttime. - During heavy rains, corn is occasio
allv drowned out on poorly and somewhat = -~
drained soils of first bottoms, and in this k _
weather cotton develops excess foliage and is mo
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Bumper Distribution Of Atlanta

Preliminary Assessment
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Conversion Technology ..

ENVIRONMENTAL CONSULTING ENGINEERS

August 28, 1992

Mr. Charlie Stevens
Environmental Protection Agency
ERRB

345 Courtland Street, NE
Atlanta, GA 30365

Dear Mr. Stevens:

Enclosed is a copy of the report entitled "Assessment of the
Ash at U.S. Plating and Bumper Service".

The sample results, which are summarized in Table 1 of the
report, indicate that the ash is not hazardous.

If you have any questions, please do not hesitate to call me
at (404) 263-6330.

Sincerely yours,

Ao~

Pini H. Haroz
Director, Engineering

PHH: tsk

Enclosures: 1 report

PR

eovrte | 1B

o 2ET4ANS

AL « -

Home Office: 3300 Holcomb Bridge Rd., Suite 250  Norcross, GA. 30092 * 404/263-6330 ¢ Fax; 404/263-8348
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U.S. PLATING & BUMPER SERVICE
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ATLANTA, GA 30315
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U.S. Plating & Bumper Service August 18, 1992
Assessment of the Ash Page 1

1. BACKGROUND

on July 30, 1992, a fire burned the production area at U.S. Plating
& Bumper Service located at 78 Milton Avenue, S.E., Atlanta,
Georgia 30315.

In the production area, there are plating vats containing plating
liquids with concentrations of heavy metals and rinse water.

A visual inspection of the facility, after the fire, revealed that
all the liquid in the vats seemed in-place.

2. SCOPE OF WORK

Conversion Technology, Inc. (CTI) was contracted by U.S. Plating &
Bumper Service to determine whether or not the ash in the facility
was hazardous waste.

3. SITE TESTING

Ash samples were taken at locations shown in the enclosed drawing.
The locations were determined in reference to different processes
in the facility and the discoloration of the ash.

4. RESULTS

The results are summarized in Table 1 and the Laboratory Analysis
reports are enclosed.

The sample results indicate that the ash is not hazardous and could
be handled as any other non-hazardous ash.

TABLE 1: ASH SAMPLE RESULTS

o
——

REGUL. LOCATIONS (SEE DRAWING)
PARAMETER LIMIT 4 5 6 -

----- 9.85
rsenic (As) mg/l 5.0| BDL [BDL | BDL | BDL | BDL |BDL | BDL | BDL | BDL

Barium (Ba) mg/l |100.0| 7.4 |0.2 | o0.16]| 0.14 | BDL [0.43| 0.18] 0.69| 0.50
“Cadmium (cd) mg/1 1.0} BDL {BDL | BDL | BDL | BDL |[BDL | BDL | BDL | BDL
Iburomium (cr) mgs/1| 5.0|BDL |BDL | 0.06 | 0.19| 0.49 |BDL | BDL | BDL | 0.02
"Lead (Pb) mg/l 5.0/ BDL. [BDL | 0.04 | BDL | BDL |BDL | BDL | BDL | BDL
1 '\J "Mercury (Hg) mg/1 0.2| BDL [BDL | BDL | BOL | BDL (BDL | BDL | BDL | BDL

kelenium (Se) mg/1 1.0} BDL |BDL BDL BDL BDL |BDL BDL | BDL BDL

IEilver (Ag) mg/1 5.0} 0.14 (BDL 0.06 | BDL 0.28 |0.02 | 0.03| BDL 0.01

BDL - Below Detection Limit




U.S. Plating & Bumper Service August 18, 1992
Assessment of the Ash Page 2

5.  RECOMMENDATIONS

5.1 Even though the ash is not hazardous waste, the cleaning
and removal of debris should be conducted in a safe
manner and in compliance with OSHA regulations.

5.2 Before the ash is disposed, it is recommended that it
will be tested and then disposed properly.
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ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal I.D. #58-1625655

ALYTICAL SERVICES, C.
lfASI AN I N

LABORATORY REPQRT

Conversion Technology Inc. A August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-1

Sample: Ash, USP1, #1, In the Plant, received 8/7/92

RESULTS
Detection
Result Limit
PH (laboratory) (EPA 9045) ... vt teeneooenceenn 11.2 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows: _

Detection Regulatory

EPA HW Result Limit Limit
Number " Parameter (mg/l) (mg/1) (mg/1)
D004 Arsenic (AS)....eeveenenenn... BDL 2.5 5.0
DOO5 Barium (Ba)..eeeeeoeeo.. c v e eas 7.4 0.1 100.0
D006 cCadmium (CA).veiieeennenenenn BDL 0.01 1.0
D007 Chromium (Cr)..eceeeeereennnns BDL 0.01 5.0
D008 Lead (Pb)....... ctces e nnenas BDL 0.1 5.0
DO09 Mercury (Hg)..eeeeeeeeeonnonnn BDL 0.0005 0.2
D010 Selenium (Se€)...ceeeevcnnenn. BDL 0.5 1.0
D011 Silver (Ag)..... et ceeaan 0.14 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

Y A i Do

A Unit of American Analytical Services, Inc.



ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal |.D. #58-1625655

IfASI ANALYTICAL SERVICES, INC.

ABO o POR
Conversion Technology Inc. | August 14, 1992
3300 Holcomb Bridge Road
Suite 250
Norcross, GA 30082
Attention: Mr. Pini Haroz Report No. 36738-2

Sample: Ash, USP1l, #2, In the Plant, received 8/7/92

RESULTS
Detection
Result Limit
pPH (laboratory) (EPA 9045)........... Ceeeeeeen 9.85 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows:

Detection Regulatory

EPA HW _ Result Limit Linmit
Number Parameter (mg/l) (mg/1) (mg/1)
D004 Arsenic (AS)..ieeceeeeeseeenns BDL 2.5 5.0
D005 Barium (Ba)....ceeeeeeeeenen. 0.2 0.1 100.0
D006 Cadmium (Cd)........ e reee e BDL 0.01 1.0
DO07 Chromium (Cr)...eeeeeeceseess BDL 0.01 5.0
D008 Lead (PD)..vvevereennncoennnn BDL 0.1 5.0
D009 Mercury (Hg).:eeeeeeveeeeeeoenn. BDL 0.0005 0.2
D010 Selenium (S€).ccceeeeeennnnnn BDL 0.5 1.0
D011 Silver (Ag)..eeeecescccnsanns BDL 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

BY:Q:%n;obféf ézé°;‘

A Unit of American Analytical Services, Inc.



ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal |.D. #58-1625655

|
| NALYTICAL SERVICES, INC.
'ASI| £

LABORATORY REPORT

Conversion Technology Inc. ' August 14, 1992
3300 Holcomb Bridge Road
Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-3

Sample: Ash, USP1, #3, In the Plant, received 8/7/92

RESULTS
Detection
Result Limit
pH (laboratorY)(EpA 9045)-tcoocooo--.oo-ootn- 12-2 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows:

Detection Regulatory

EPA HW Result Limit Limit
Number Parameter {mg/1) (mg/1}) (mg/l1)
D004 Arsenic (AS) ...vi.uvvieranens . BDL 2.5 5.0
D005 Barium (Ba) .cceeieeeeronoseens 0.16 0.1 100.0
D006 Cadmium (Cd).eeeveveases BDL 0.01 1.0
D007 Chromium (Cr)....... et ena 0.06 0.01 5.0
D008 Lead (Pb)..cceeieeeceona cee e 0.04 0.1 5.0
D009 Mercury (Hg).eeeeeoooo. BDL 0.0005 0.2
D010 Selenium (Se€)...cc.ceresnnnans BDL 0.5 1.0
D011 Silver (Ag)....c.c.. ce s e 0.06 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

By: (d;Lﬂ4¢C/4( 525 )

A Unit ot American Analytical Services, Inc.



f :ASI ANALYTICAL SERVICES, INC.

i

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal |.D. #58-1625655

LABORATORY REPORT

Conversion Technology Inc. August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-4
Sample: Ash, USP1, #4, In the Plant, received 8/7/92
RESULTS

Detection
Result Limit

PH (laboratory) (EPA 9045)...cc0ettssesccsaaca 10.7 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows:

Detection Regulatory

EPA HW Result Limit Limit
Number Parameter (mg/1) (mg/l) (mg/1)
D004 Arsenic (AS) ..eeeeeressoeneenn BDL 2.5 5.0
D005 Barium (Ba)...c.eeeeeeeeenans 0.14 0.1 100.0
D006 Cadmium (Cd)...vvvveernnnnnnn BDL 0.01 1.0
D007 Chromium (Cr)..eeeveeesnnnnns 0.19 0.01 5.0
D008 Lead (PD)ecesvecerecessnnsnsss BDL 0.1 5.0
D009 Mercury (Hg).:eeeeeeeeenennnn BDL 0.0005 0.2
D010 Selenium (Se)....ccevecuennn . BDL 0.5 1.0
DO11 SilVer (AQ)...ceeeveennnnnens BDL 0.01 5.0

BDL = Below Detection Linmit

Respectfully submitted,

By: (CQL«Q4/4( ‘ilk;v

A Unit of American Analvtical Services. Irc.
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ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal |.D. #58-1625655

'IIAS| ANALYTICAL SERVICES, INC.

, LABORATORY REPORT
Conversion Technology Inc. ' August 14, 1992
3300 Holcomb Bridge Road

Suite 250
Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-5

sémple: Ash, USP1l, #5, In the Plant, received 8/7/92

RESULTS
Detection
Result Limit
pH (laboratory) (EPA 9045).I.ll'.............. 10'1 -

The sample was extracted and analyzed according to the procedures
ocutlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows:

Detection Regulatory

EPA HW Result Limit Limit
Number Parameter (mg/1) (mg/1) (mg/1l)
D004 Arsenic (AS)...eceeccacns e BDL 2.5 5.0
D005 Barium (Ba).....cececeeeceeans BDL 0.1 100.0
D006 Cadmium (CA)..eeeeerneacncaas BDL 0.01 1.0
D007 Chromium (Cr)....ceoceeveeses 0.49 0.01 5.0
D008 Lead (Pb)........ BDL 0.1 5.0
D009 Mercury (Hg)..:.cieeeneerenons BDL 0.000S 0.2
D010 Selenium (S€)...cveeececrcans BDL 0.5 1.0
D011 Silver (Ag)iceeecscscesscnons 0.28 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

o ﬁw/ &vk

A Unit of American Analytical Services, Inc.



ASI ANALYTICAL SERVICES, INC.

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal |.D. #58-1625655

LABORATORY REPORT

Conversion Technology Inc. August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-6

Sample: Ash, USP1l, #6, In the Plant, received 8/7/92

RESULTS
Detection
Result Limit
PH (laboratory) (EPA 9045)....ccctvenersenenns 9.49 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows:

Detection Regulatory

EPA HW Result Limit Limit
Number Parameter (mg/1) (mg/1) (mg/1l)
D004 Arsenic (AS)...ceveeeecennns .o BDL 2.5 5.0
D005 Barium (Ba)..... e e eececeanan 0.43 0.1 100.0
DO06 Cadmium (CA)..cesrececcoscoan BDL 0.01 1.0
D007 Chromium (Cr)...ececeecscoccecss BDL 0.01 5.0
DOO8 Lead (PD).uveeeeenaanncnnnnnn BDL 0.1 5.0
D009 Mercury (Hg).eesoeoeeeeacoooreons BDL 0.0005 0.2
D010 Selenium (S€).eesvessccansans BDL 0.5 1.0
DO11 Silver (Ag).cestssccaasssosnas 0.02 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

VLol Do

A Unit of American Analytical Services, Inc.
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1

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

390 TRABERT AVENUE @ ATLANTA, GEORGIA 30303 @ (404) 892-8144
FAX (404)892-2740 ® Federal |.D. #58-1625655

: :ASI ANALYTICAL SERVICES, INC.

LABORATORY REPORT

Conversion Technology Inc. August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-7

Sample: Ash, USP1, #7, In the Plant, received 8/7/92

RESULTS
Detection
Result Limit
PH (laboratory) (EPA 9045)....... cereraneaanes 8.84 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the

analysis are as follows:
Detection Regulatory

EPA HW : Result Limit Limit
Number Parameter (mg/1) (mg/1) (mg/1)
D004 Arsenic (AS)....... cesecensan BDL 2.5 5.0
D005 Barium (Ba)....ceccueease ceeeen 0.18 0.1 100.0
D006 Cadmium (Cd)...eeeeeerecnenn. . BDL 0.01 1.0
D007 Chromium (Cr)...ccceccee.. ce BDL 0.01 5.0
D008 Lead (PD)...eeeceeennnenn BDL 0.1 5.0
D009 Mercury (Hg)eeeeoeceooosooens BDL 0.0005 0.2
D010 Selenium (Se).......... ceeens BDL 0.5 1.0
D011 Silver (Ag)..eieeeeeons cs e 0.03 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

By:‘ téf . AK, ZZ .

A Unit of American Analytical Services, Inc.
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ASI "ANALYTICAL SERVICES, INC.

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal I.D. #58-1625655

LABORATORY REPORT

Conversion Technology Inc. August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-8

Sample: Ash, USPl1l, #8, In the Plant, received 8/7/92
RESULTS

Detection
Result Limit

pH (laboratory) (EPA 9045)........... chae e . 10.1 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the

analysis are as follows:
Detection Regulatory

EPA HW Result Limit Linmit
Number Parameter ' (mg/l) (mg/l) (mg/1)
D004 ArsenicC (AS).:c.ecsoeecccanns BDL 2.5 5.0
DO0S Barium (Ba).:sseeeoecescness . 0.69 0.1 100.0
D006 Cadmium (CA)...vecevocenonnsns BDL 0.01 1.0
D007 Chromium (Cr)....c.eeeveeeeen BDL 0.01 5.0
D008 Lead (Pb)essevecerecoceccnncnse BDL 0.1 5.0
D009 Mercury (Hg).....oeveesvvennn BDL 0.0005 0.2
D010 Selenium (Se€)...ccceveveencses BDL 0.5 1.0
D011 Silver (Ag)..cccsieensvcccoccnns BDL 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

' Lise A e

A Unit of American Analvtical Services. Inc.
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| ANALYTICAL SERVICES, INC.
'ASI

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 ® Federal |.D. #58-1625655

LABORATO REPORT

Conversion Technology Inc. August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-9

Sample: Ash, USPl, #9, In the Plant, received 8/7/92

SULTS
Detection
Result Limit
pH (laboratOIY) (EPA 9045) oooooooooo ® e 0 s 0 000 0 0 0 10.8 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows:

Detection Regulatory

EPA HW Result Limit Limit
Number Parameter (mg/1) (mg/1l) (mg/l)
DO04 Arsenic (AS) ...eeeeeececeeenn BDL 2.5 5.0
DOOS Barium (Ba)..:eeeeeeecenseees 0.50 0.1 100.0
D006 Cadmium (CA)..eeeeeeereeneens BDL 0.01 1.0
D007 Chromium (Cr)....cceeeee... . 0.02 0.01 5.0
D008 Lead (Pb).ceviceesoeaancoanas BDL 0.1 5.0
DO09 Mercury (Hg).:.:eeerrveoeneeen BDL 0.0005 0.2
DO10 Selenium (S€)...eevvveeennnns BDL 0.5 1.0
D011 Silver (AgQ).c:eeeecerocessaens 0.01 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

i e ) (Bl

A Unit of American Analytical Services, Inc.



:AS' ANALYTICAL SERVICES, INC.

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS
390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal |.D. #58-1625655

LABORATORY REPORT

Conversion Technology Inc. August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-10
Sample: Soil, USP1l, A-6, Outside the Wall, received 8/7/92
RESULTS

Detection
Result Limit

pH (laboratory) (EPA 9045)....c.cccccseseccsne 5.00 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the

analysis are as follows:
Detection Regulatory

EPA HW Result Linmit Limit
Number Parameter (mg/1) (mg/1) (mg/1)
D004 Arsenic (AS)..ccceveccccccces BDL 2.5 5.0
DO05 Barium (Ba)..eecceeerecccaccss 0.77 0.1 100.0
D006 Cadmium (CA).cceceeercaencens BDL 0.01 1.0
D007 Chromium (Cr)...... Ceceteanans 0.16 0.01 5.0
D008 Lead (Pb)....coeeceneccansses BDL 0.1 5.0
D009 Mercury (Hg) ..ceeeeeeccencsen BDL 0.0005 0.2
D010 Selenium (Se€)....ccceceeeense BDL 0.5 1.0
DO11 Silver (Ag).:ceceeeseeccsssnnss 0.02 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

Byé‘ (ﬁZr«#/A{ ﬁZLZL

A Unit of American Analytical Services, Inc.



ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

;[ ALYTICAL SERVICES, INC.
- ASI| =

390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal I.D. #58-1625655

LABORATORY REPORT

Conversion Technology Inc. August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-11

Sample: Soil, USP1, B-6, Outside the Wall, received 8/7/92

RESULTS
Detection
Result Limit
PH (laboratory) (EPA 9045)......ccvvinnnneesnas 4.87 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows:

Detection Regulatory

EPA HW Result Limit Limit
Number Parameter (mg/1) {(mg/1) (mg/1l)
D004 Arsenic (AS)....ceeeeeen.. ‘o BDL 2.5 5.0
DOOS Barium (Ba) .:eeeeeeeeeeeeens. 0.14 0.1 100.0
D006 Cadmium (CA)..eveeeeenoenn.. BDL 0.01 1.0
DO07 Chromium (Cr)....eeveeneeneens 0.95 0.01 5.0
DO0O8 Lead (PD):.veveeecenennnennen. BDL 0.1 5.0
D009 Mercury (Hg)..c.eeeeen.. cesens BDL 0.0005 0.2
D010 Selenium (S€)........uewuuun. BDL 0.5 1.0
D011 Silver (Ag).ceeeeeeunweeennnn BDL 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

BY: Liod (rcer

A Unit of American Analytical Services, Inc.
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ASI ANALYTICAL SERVICES, INC.

ENVIRONMENTAL MONITORING & LABORATORY ANALYSIS

390 TRABERT AVENUE @ ATLANTA, GEORGIA 30309 @ (404) 892-8144
FAX (404)892-2740 @ Federal |.D. #58-1625655

LABORATORY REPORT

Conversion Technology Inc. August 14, 1992
3300 Holcomb Bridge Road

Suite 250

Norcross, GA 30092

Attention: Mr. Pini Haroz Report No. 36738-12

Sample: Soil, USPl, C-2, Outside the Wall, received 8/7/92

RESULTS
Detection
Result Linit
PH (laboratory) (EPA 9045) ...¢cecerveccccccs .o 9.07 -

The sample was extracted and analyzed according to the procedures
outlined in the TCLP Method 1311 promulgated as Appendix II, 55 FR
11862, March 29, 1990 (revised June 29, 1990). The results of the
analysis are as follows:

Detection Regulatory

EPA HW Result Limit Limit
Number Parameter (mag/1) (mg/1) (mg/1l)
DO0O4 Arsenic (AS)...ccceceenccaces BDL 2.5 5.0
D005 Barium (Ba).....:.eceeerncean . 3.4 0.1 100.0
D006 Cadmium (Cd)...ceeeeceens BDL 0.01 1.0
D007 Chromium (Cr)......eeeoeeeees 0.10 0.01 5.0
D008 Lead (Pb)eciecevsronacvannana BDL 0.1 5.0
D009 Mercury (Hg)..ceeeeeeeeeeennn BDL 0.0005 0.2
D010 Selenium (S€)..ccceeevvasscas BDL 0.5 1.0
DO11 Silver (Ag)...cceececeenncsaas - 0.01 0.01 5.0

BDL = Below Detection Limit

Respectfully submitted,

8 e f e

A llnit Af Amarinan Anatutinal Qarvicras Ina
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UNITED STATES

ENVIKONMENTAL PROTECTION AGENCY
RICIOJN IV

COLLEGI STATION RD.
ATHENS, G&. 30613

*x*x** MEMORANDUM* ** % % %

t ~ls.:.', PN
de§1~l§Inl
DATE: 09/16/92
SUBJECT: Results of TCLP Analysis;
92-0798 U.S. PLATING
ATLANTA GA
kG LIdAD
FROM: Mike Wasko, Chemist
TO:

BILL BOKEY

THRU: William H. McDanielW
- Chief, Inorganic Chemistry 3ection

- Attached are the results oI analysis of samples collected as part of
: .the subject project.

(N

—Jf you have any questions please contazt mqe.

4P

ATTACHMENT




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION IV

CCLLEGE STATION RD.
ATHENS, GA. 30613

*xx** MEMCRANZUM* ** x % *

DATE: 08/20/92
SUBJECT: Results of Specified Analysis;

Gz-0798 U.S. PLATING
ATLANTA GA

7zz!itaﬁ4i,éuh44to‘ﬁrl

FROM: William H. McDaniel

TO: BILL BOKEY
Attached are the results of analysis of samples collected as part of
the subject project.

1f you have any questions please contact me.

ATTACHMENT
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WESTON-GL COAST LABORATORIES, INC.
2417 Bond St., University Park, lllinois 80468
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533

19 August 1992

F20%- Loo7-~ aSTY

1575 Northside Drive, NW
325 Atlanta Technology Center
Atlanta, GA 30318-4208

RE: TAT-U.S. Plating Analytical Results
RFW Batch 9208G299

Dear Ms. MacLaren:

Please find enclosed the analytical report for the Project and RFW Batch number
listed above.

The TCLP results have been bias corrected as specified in the June 29, 1990, Federal
Register. The bias correcting procedure requires analyzing each sample twice; once
as extracted and once with the extract spiked with all TCLP compounds. The percent
recovery of the spike sample is then used as the correction factor for the original
sample extract’s concentration. Analyses which are already above the hazardous limit
are not bias corrected.

Note: The bias correction calculations are performed after the generation-of the raw
data. Therefore, the final reported result may not match the raw concentration in the
instrument data.

If you have any questions, please do not hesitate to contact me.
Very truly yours,
WESTON-GULF COAST, INC.

Py

Eric A. Lan
Project Mahager

jb

Enclosures
Approved By:
Michael J. Healy
Laboratory Manager



LABORATORY CHRONICLE

Roy F. Weston, Inc. - Gulf Coast Laboratories
INORGANIC ANALYTICAL DATA PACKAGE FOR
TAT-U.S. Plating

LAB QC:

DATE RECEIVED: 08/12/92 RFW LOT # :9208G299
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
C-1-§

% SOLIDS 001 S 92GTS425 08/07/92 08/13/92 08/13/92
PH 001 S 92GPH264 08/07/92 08/12/92 08/12/92
PH 001 REP S 92GPH264 08/07/92 08/12/92 08/12/92
TCLP 001 S 08/07/92 08/14/92
C-2-S

% SOLIDS 003 S 92GT7S425 08/07/92 08/13/92 08/13/92
PH 003 S 92GPH264 08/07/92 08/12/92 08/12/92
TCLP 003 S 08/07/92 08/14/92
A-1-S

% SOLIDS 005 S 92GTS425 08/07/92 08/13/92 08/13/92
PH 005 S 92GPH264 08/07/92 08/12/92 08/12/92
TCLP 005 S 08/07/92 08/14/92
A-2-S

% SOLIDS 007 S 92GTS425 08/07/92 08/13/92 08/13/92
PH 007™ S 92GPH265 08/07/92 08/12/92 08/12/92
TCLP 007 S 08/07/92 08/14/92
USP1A

PH 009 SO 92GPH264 08/10/92 08/12/92 08/12/92
TCLP 009 S0 08/10/92 08/14/92
USP2A

PH 011 SO 92GPH265 08/10/92 08/12/92 08/12/92
TCLP 011 SO 08/10/92 08/14/92
USP3A

PH 013 SO 92GPH265 08/10/92 08/12/92 08/12/92
TCLP 013 S0 08/10/92 08/14/92



WESTON-GU.. COAST LABORATORIES. INC.
2417 Bond St., University Pa:k, lllinois 60466
Phones: (708) 534-5200 (219) 885.7077 (815) 723-7533

ANALYTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab Batch: 9208G299
Attn: Ms. Paula Maclaren

Inorganic Laboratory Control Standards Report

Spiked Spike #1 Spike #2
Lab ID Parameter Amount Units % Recov. - % Recov. % Diff.
92GPH264-LCS pH 7.0 pH 0.1 0.1 NA

92GPH265-LCS pH 7.0 pH 0.1 0.1 NA
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LABORATORY CHRONICLE
DATE RECEIVED:

Roy F. Weston, Inc. - Gulf Coast Laboratories

08/12/92

INORGANIC ANALYTICAL DATA PACKAGE FOR
TAT-U.S. Plating

RFW LOT # :9208G299

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
C-1-§
CHROMIUM, TOTAL 001 S 92GI553 08/07/92 08/17/92 08/17/92
CHROMIUM, TOTAL 001 REP S 92GI553 08/07/92 08/17/92 08/17/92
CHROMIUM, TOTAL 001 MS S 92GIS553 08/07/92 08/17/92 08/17/92
NICKEL, TOTAL 001 S 92GI549 08/07/92 08/14/92 08/14/92
NICKEL, TOTAL - 001 REP S 92GI549 08/07/92 08/14/92 08/14/92
NICKEL, TOTAL 001 MS S 92GI549 08/07/92 08/14/92 08/14/92
C-1-S TCLP
SILVER, TCLP LEACHAT 002 W 92GE096 08/07/92 08/17/92 08/17/92
SILVER, TCLP LEACHAT 002 REP W 92GE096 08/07/92 08/17/92 08/17/92
-LVER, TCLP LEACHAT 002 MS W 92GE096 08/07/92 08/17/92 08/17/92
ARSENIC, TCLP LEACHA 002 W 92GE096 08/07/92 08/17/92 08/17/92
ARSENIC, TCLP LEACHA 002 REP W 92GE096 08/07/92 08/17/92 08/17/92
ARSENIC, TCLP LEACHA 002 MS W 92GE096 08/07/92 08/17/92 08/17/92
BARIUM, TCLP LEACHAT 002 W 92GE096 08/07/92 08/17/92 08/17/92
BARIUM, TCLP LEACHAT 002 REP W 92GE096 08/07/92 08/17/92 08/17/92
BARIUM, TCLP LEACHAT 002 MS W 92GE096 08/07/92 08/17/92 08/17/92
CADMIUM, TCLP LEACHA 002 W 92GE096 08/07/92 08/17/92 08/17/92
CADMIUM, TCLP LEACHA 002 REP - W 92GE096 08/07/92 08/17/92 08/17/92
CADMIUM, TCLP LEACHA 002 MS W 92GE096 08/07/92 08/17/92 08/17/92
CHROMIUM, TCLP LEACH 002 W 92GE096 08/07/92 08/17/92 08/17/92
CHROMIUM, TCLP LEACH 002 REP W 92GE096 08/07/92 08/17/92 08/17/92
CHROMIUM, TCLP LEACH 002 MS W 92GE0%6 08/07/92 08/17/92 08/17/92
MERCURY, TCLP LEACHA 002 W 92HG315 08/07/92 08/18/92 08/19/92
MERCURY, TCLP LEACHA 002.MS W 92HG315 08/07/92 08/18/92 08/19/92
LEAD, TCLP LEACHATE 002 _ W 92GE096 08/07/92 08/17/92 08/17/92
LEAD, TCLP LEACHATE 002 REP W 92GE096 08/07/92 08/17/92 08/17/92
LEAD, TCLP LEACHATE 002 MS W 92GE096 08/07/92 08/17/92 08/17/92
SELENIUM, TCLP LEACH 002 W 92GE0S6 08/07/92 08/17/92 08/17/92
SELENIUM, TCLP LEACH 002 REP W 92GE096 08/07/92 08/17/92 08/17/92
SELENIUM, TCLP LEACH 002 MS W 92GE096 08/07/92 08/17/92 08/17/92
C-2-§
CHROMIUM, TOTAL 003 S 92GI549 08/07/92 08/14/92 08/14/92
003 S 92GI549 08/07/92 08/14/92 08/14/92

!"CKEL, TOTAL



LABORATORY CHRONICLE

Roy F. Weston, Inc. - Gulf Coast Laboratories

INORGANIC ANALYTICAL DATA PACKAGE FOR
TAT-U.S. Plating

DATE RECEIVED: 08/12/92 RFW LOT # :9208G299
CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS
CHROMIUM, TCLP LEACH 008 W 92GE096 08/07/92 08/17/92 08/17/92
MERCURY, TCLP LEACHA 008 W 92HG31S 08/07/92 08/18/92 08/19/92
LEAD, TCLP LEACHATE 008 W 92GE096 08/07/92 08/17/92 08/17/92
SELENIUM, TCLP LEACH 008 W 92GE096 08/07/92 08/17/92 08/17/92
USP1A
CHROMIUM, TOTAL 009 SO 92GI553 08/10/92 08/17/92 08/17/92
CHROMIUM, TOTAL 009 REP SO 92GI5583 08/10/92 08/17/92 08/17/92
CHROMIUM, TOTAL 009 MS SO 92GI553 08/10/92 08/17/92 08/17/92
NICKEL, TOTAL 009 SO 92GI553 08/10/92 08/17/92 08/17/92
NICKEL, TOTAL 009 REP SO 92GI553 08/10/92 08/17/92 08/17/92
NICKEL, TOTAL 009 MS SO 92GI553 08/10/92 08/17/92 08/17/92
USPIA TCLP
SILVER, TCLP LEACHAT 010 W 92GE096 08/10/92 08/17/92 08/17/92
+ (LVER, TCLP LEACHAT 010 MS W 92GE096 08/10/92 08/17/92 08/17/92
ARSENIC, TCLP LEACHA 010 W 92GE096 08/10/92 08/17/92 08/17/92
ARSENIC, TCLP LEACHA 010 MS W 92GE096 08/10/92 08/17/92 08/17/92
BARIUM, TCLP LEACHAT 010 W 92GE0S6 08/10/92 08/17/92 08/17/92
BARIUM, TCLP LEACHAT 010 MS W 92GE096 08/10/92 08/17/92 08/17/92
CADMIUM, TCLP LEACHA 010 W 92GE096 08/10/92 08/17/92 08/17/92
CADMIUM, TCLP LEACHA 010 MS W 92GE096 08/10/92 08/17/92 08/17/92
CHROMIUM, TCLP LEACH 010 W 92GE0S6 08/10/92 08/17/92 08/17/92
CHROMIUM, TCLP LEACH 010 MS W 92GE096 08/10/92 08/17/92 08/17/92
MERCURY, TCLP LEACHA 010 W 92HG315 08/10/92 08/18/92 08/19/92
MERCURY, TCLP LEACHA 010 MS W 92HG315 08/10/92 08/18/92 08/19/92
LEAD, TCLP LEACHATE 010 W 92GE096 08/10/92 08/17/92 08/17/92
LEAD, TCLP LEACHATE 010 MS W 92GE096 08/10/92 08/17/92 08/17/92
SELENIUM, TCLP LEACH 010 W 92GE096 08/10/92 08/17/92 08/17/92
SELENIUM, TCLP LEACH 010 MS W 92GE096 08/10/92 08/17/92 08/17/92
USP2A
CHROMIUM, TOTAL 011 SO 92GIS49 08/10/92 08/14/92 08/14/92
NICKEL, TOTAL 011 SO 92GI549 08/10/92 08/14/92 08/14/92
USP2A TCLP
SILVER, TCLP LEACHAT 012 W 92GE096 08/10/92 08/17/92 08/17/92
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WESTON-GL . COAST LABORATORIES. INC.
2417 Bond St., University Park, lilinois 60466
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533

ANALYTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center RE: C-1-S
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-001
Attn: Ms. Paula Maclaren Sample Date: 08/07/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit
% Solids 90.6 % 0.10

pH 8.1 pH +-0.20




WESTON-G. COAST LABORATORIES. INC.
2417 Bond St., University Park, Hlinois 60466
Phones: (708) 534.5200 (219) 885-7077 (815) 723-7533

ANA_YT!CAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center RE: A-1-S
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-005
Attn: Ms. Paula Maclaren Sample Date: 08/07/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit
% Solids 76.8 % 0.10

pH 7.5 pH +-0.20




P e -o
DESICNERS CONS L TANTS

To: TAT-U.S. Plating
1575 Northside Drive, NW
325 Atlanta Technology Center
Atlanta, GA 30318-4208

Attn: Ms. Paula MaclLaren

WESTON-GL . COAST LABORATORIES, INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534-5200 (219) 885-7077 (815) 723.7533

ANALYTICAL REPCRT

Date: Wednesday August 19th, 1992

RE: USPI1A
Project # 0000-00-00-0000
Lab ID: 9208G299-009
Sample Date: 08/10/92
Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit
pH 9.8 pH +-0.20




WESTON-GL. . COAST LABORATORIES. INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534-5200 (219) 885-7077 (815) 723.7533

ANA_YTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center RE: USP3A
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-013
Attn: Ms. Paula MaclLaren Sample Date: 08/10/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit

pH 2.9 pH +-0.20




WEFEN 2

TAT-U.S.Plating
9208G299

Spike

Total: All matrix spike recovery results were within the
acceptable QC criteria.

TCLP: A portion of the TCLP extract from samples 002 and 012
were spiked with RCRA metals at the TCLP hazardous limit. The
spike recovery for this analysis was used for bias correction
of the initial measured values as specified in the June 29,
1990 Federal Register.

/“{@"v‘ g Q7/~—- 2lig(9 v

Mani S. Iyer/Section Manager Date




WESTON-G. . COAST LABORATORIES, INC.
2417 Bond St., University Park, lilinois 60466
Phones: (708) 534-5200 (219) 885.7077 (815) 723.7533

ANALYTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center RE: C-1-S TCLP
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 92086299-002
Attn: Ms. Paula Maclaren Sample Date: 08/07/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit
Silver, TCLP Leachate 0.083 u mg/L 0.083
Arsenic, TCLP Leachate  0.139 u mg/L 0.139
Barium, TCLP Leachate 1.32 mg/L 0.057
Cadmium, TCLP Leachate 0.071 u mg/L 0.071
Chromium, TCLP Leachate 0.068 u mg/L 0.068
Mercury, TCLP Leachate 0.014 u mg/L 0.014
Lead, TCLP Leachate 0.069 u mg/L 0.069
Selenium, TCLP Leachate 0.139 u mg/L 0.139




WESTON-G. .- COAST LABORATORIES, INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534.5200 (219) 885.7077 (815) 723-7533

ANALYTICAL. REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center RE: C-2-S TCLP
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-004
Attn: Ms. Paula MacLaren Sample Date: 08/07/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit
Silver, TCLP Leachate 0.083 u mg/L 0.083
Arsenic, TCLP Leachate 0.139 u mg/L 0.139
Barium, TCLP Leachate 6.26 mg/L 0.057
Cadmium, TCLP Leachate 0.071 v mg/L 0.071
Chromium, TCLP Leachate 0.149 mg/L 0.068
Mercury, TCLP Leachate 0.014 v mg/L 0.014
Lead, TCLP Leachate 0.103 mg/L 0.069

Selenium, JCLP Leachate 0.139 u mg/L 0.139




WESTON-GL _.- COAST LABORATORIES, INC.
2417 Bond St., University Park, llinois 60466
Phones: (708) 534.5200 (219) 885-7077 (815) 723.7533

ANALYTICAL REPQORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW :
325 Atlanta Technology Center RE: A-1-S TCLP
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-006
Attn: Ms. Paula Maclaren Sample Date: 08/07/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit
Silver, TCLP Leachate 0.083 u mg/L 0.083
Arsenic, TCLP Leachate 0.139 u mg/L 0.139
Barium, TCLP Leachate 0.473 mg/L 0.057
Cadmium, TCLP Leachate 0.071 u mg/L 0.071
Chromium, TCLP Leachate 0.088 mg/L 0.068
Mercury, TCLP Leachate 0.014 u mg/L 0.014
Lead, TCLP Leachate 0.376 mg/L 0.069

Selenium, FCLP Leachate 0.139 u mg/L 0.139




WESTON-GL _.- COAST LABORATORIES, INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533

ANALYTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center RE: A-2-S TCLP
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-008
Attn: Ms. Paula Maclaren Sample Date: 08/07/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit
Silver, TCLP Leachate 0.083 u mg/L 0.083
Arsenic, TCLP Leachate 0.139 u mg/L 0.139
Barium, TCLP lLeachate 0.463 mg/L 0.057
Cadmium, TCLP Leachate 0.071 u mg/L 0.071
Chromium, TCLP Leachate 0.068 u mg/L 0.068
Mercury, TCLP Leachate 0.014 u mg/L 0.014
Lead, TCLP Leachate 0.069 mg/L 0.069

Selenium, ~JCLP Leachate 0.139 u mg/L 0.139




WESTON-GL _.- COAST LABORATORIES, INC.
2417 Bond St., University Park, lllinocis 60466
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533

ANALYTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center RE: USPIA TCLP
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-010 -
Attn: Ms. Paula Maclaren Sample Date: 08/10/92

Date Received: 08/12/92

Inorganic Client Data Repoft

Reporting
Parameters Result Units Limit
Silver, TCLP Leachate 0.148 u mg/L 0.148
Arsenic, TCLP Leachate 0.266 mg/L 0.138
Barium, TCLP Leachate 1.983 mg/L 0.166
Cadmium, TCLP Leachate 0.067 u mg/L 0.067
Chromium, TCLP Leachate 0.136 mg/L 0.069
Mercury, TCLP Leachate 0.014 u mg/L 0.014
Lead, TCLP Leachate 0.349 mg/L 0.128

Selenium, TCLP Leachate 0.138 u mg/L 0.138




WESTON-GL . COAST LABORATORIES. INC.
2417 Bond St., University Park, illinois 60466
Phones: (708) 534-5200 (219) 885-7077 (815) 723.7533

ANALYTICAL REFPQRT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW
325 Atlanta Technology Center RE: USP2A TCLP
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-012
Attn: Ms. Paula Maclaren Sample Date: 08/10/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting

Parameters Result Units Limit
Silver, TCLP Leachate 0.148 u mg/L 0.148
Arsenic, TCLP Leachate 1.28 mg/L 0.138

Barium, TCLP Leachate 0.305 mg/L 0.166
Cadmium, TCLP Leachate  0.067 u mg/L 0.067
Chromium, TCLP Leachate 16.9 mg/L 0.069
Mercury, TCLP Leachate 0.014 u mg/L 0.014
Lead, TCLP Leachate 0.851 mg/L 0.128

Selenium, TCLP Leachate 0.138 u mg/L 0.138




WESTON-GL .- COAST LABORATORIES, INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534-5200 (219) B85-7077 (815) 723-7533

~an
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ANALYTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW ’
325 Atlanta Technology Center RE: USP3A TCLP
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab ID: 9208G299-014
Attn: Ms. Paula MaclLaren Sample Date: 08/10/92

Date Received: 08/12/92

Inorganic Client Data Report

Reporting
Parameters Result Units Limit
Silver, TCLP Leachate 0.148 u mg/L 0.148
Arsenic, TCLP Leachate 0.237 mg/L 0.138
Barium, TCLP Leachate 1.14 vmg/L 0.166
Cadmium, TCLP Leachate 0.067 u mg/L 0.067
Chromium, TCLP Leachate 68.5 mg/L 0.069
Mercury, TCLP Leachate 0.014 u mg/L 0.014
Lead, TCLP Leachate 0.128 u mg/L 0.128
Selenium, TCLP Leachate 0.138 u mg/L 0.138




WESTON-G. COAST LABORATORIES, INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534-5200 (219) 885.7077 (815) 723.7533

ANALYTICAL REPORT

To: TAT-U.S. Plating . Date: Wednesday August 19th, 1992

1575 Northside Drive, NW

325 Atlanta Technology Center

Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab Batch: 9208G299

Attn: Ms. Paula MaclLaren

Inorganic Method Blank Data Report

Reporting
Sample Lab ID Parameter Result Units Limit
Blank 1 92G1553-MB1 Silver, Total 3.0 u mg/kg - 3.0
Barium, Total 5.0 u mg/kg 5.0
Chromium, Total 2.0 u mg/kg 2.0
Nickel, Total 2.0 u mg/kg 2.0
Lead, Total 5.0 u mg/kg 5.0
Blank 1 92GI549-MB1 Silver, Total 3.0 u mg/kg 3.0
Barium, Total 5.0 u mg/kg 5.0
Cadmium, Total 0.50 u mg/kg 0.50
Chromium, Total 2.0 u mg/kg 2.0
Nickel, Total 2.0 u mg/kg 2.0
Lead, Total 5.0 u mg/kg 5.0
Blank 1 92GE096-MB1 Silver, TCLP Leachate 0.050 u mg/L 0.050
Arsenic, TCLP Leachate 0.10 u mg/L 0.10
Barium, TCLP Leachate 0.16 mg/L 0.050
Cadmium, TCLP Leachate 0.050 u mg/L 0.050
Chromium, TCLP Leachate 0.050 u mg/L 0.050
Lead, TCLP Leachate 0.050 u mg/L 0.050




WESTON-GL  COAST LABORATORIES, INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533

ANALYTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992

1575 Northside Drive, NW

325 Atlanta Technology Center

Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab Batch: 9208G299

Attn: Ms. Paula MaclLaren

Inorganic Precision Data Report

Initial

Sample Site ID Parameter Result Replicate % Diff.

-001REP C-1-S Chromium, Total 71.5 69.5 2.9
Nickel, Total 849 822 3.3

-002REP C-1-S TCLP Silver, Leachate 0.050 wu 0.050 u NC
Arsenic, Leachate 0.10 wu 0.10 u NC
Barium, Leachate 1.1 1.2 5.5
Cadmium, Leachate 0.050 wu 0.050 wu NC
Chromium, Leachate 0.050 u 0.050 u NC
Lead, Leachate 0.050 u 0.050 u NC

Selenium, TCLP Leachate 0.10 u 0.10 wu NC

-004REP C-2-S TCLP Mercury, Leachate 0.010 u 0.010 u NC

-009REP USP1A . Chromium, Total 313 307 2.0

Nickel, Total 10400 10400 0.14




WESTON-GL COAST LABORATORIES. INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534-5200 (219) 885.7077 (815) 723-7533 ‘

ANALYTICAL REPOQORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992

1575 Northside Drive, NW

325 Atlanta Technology Center )
Atlanta, GA 30318-4208 Project # 0000-00-00-0000

Lab Batch: 9208G299
Attn: Ms. Paula Maclaren

Inorganic Accuracy Data Report

Spiked Initial Spiked %

Sample Site ID Parameter Sample Result Amount Recov
-001 C-1-§ Chromium, Total 93.7 71.5 22.1 101
Nickel, Total 839 849 54.7  NA

-002 C-1-S TCLP Silver, Leachate 3.0 0.050 u 5.0 60.3

Arsenic, Leachate 3.6 0.10 u 5.0 72.1

Barium, Leachate 88.6 1.1 100 87.4

Cadmium, Leachate 0.70 0.050 wu 1.0 70.0

Chromium, Leachate 3.7 0.050 u 5.0 73.4

Mercury, Leachate 0.15 0.010 u 0.20 73.6

Lead, Leachate 3.6 0.050 u 5.0 72.6

Selenium, Leachate 0.72 0.10 wu 1.0 71.8
-009 USP1A _ Chromium, Total 339 313 19.8 NA
Nickel, Total 15100 .10400 49.5 NA

-010 USP1A TCLP Silver, Leachate 1.7 0.050 u 5.0 33.8

Arsenic, Leachate 3.8 0.19 5.0 72.6

Barium, Leachate 30.8 0.60 100 30.2

Cadmium, Leachate 0.74 0.050 wu 1.0 74.2

Chromium, Leachate 3.7 0.098 5.0 72.1




WESTON-GL. CCAST LABORATORIES, INC.
2417 Bond St., University Park, lllinois 60466
Phones: (708) 534-5200 (219) 885-7077 (815) 723-7533

SHENAGERS

ANALYTICAL REPORT

To: TAT-U.S. Plating Date: Wednesday August 19th, 1992
1575 Northside Drive, NW

325 Atlanta Technology Center
Atlanta, GA 30318-4208 Project # 0000-00-00-0000
Lab Batch: 9208G299

Attn: Ms. Paula Maclaren

Inorganic Laboratory Control Standards Report

Spiked Spike #1 Spike #2
Lab ID Parameter Amount Units % Recov. % Recov. % Diff.
92GI553-LC1  Silver, LCS 5.0 mg/kqg 95.8 96.8 1.0
Barium, LCS 200 mg/kg 96.2 96.9 0.80
Chromium, LCS 20.0 mg/kg 99.2 100 0.70
Nickel, LCS 50.0 mg/kg 97.9 98.1 0.18
Lead, LCS 50.0 mg/kg 96.2 97.4 1.2
92G1549-LC1  Silver, LCS 5.0 mg/ kg 85.0 87.2 2.6
Barium, LCS 200 mg/kg 96.0 98.8 2.9
Cadmium, LCS 5.0 mg/kg 85.8 94.2 9.3
Chromium, LCS 20.0 mg/kg 95.2 98.6 3.4
Nickel, LCS 50.0 mg/kg 96.4 98.8 2.4
Lead, LCS. 50.0 mg/ kg 92.3 95.6 3.5
92GE096-LCY  Silver, LCS 0.050 mg/L 91.8 97.6 6.1
Arsenic, LCS 2.0 mg/L 95.0 95.3 0.35
Barium, LCS 2.0 mg/L 93.5 93.1 0.42
Cadmium, LCS 0.050 mg/L 90.4 92.4 2.2
Chromium, LCS 0.20 mg/L 100 97.6 2.4
Lead, LCS 0.50 mg/L 98.8 97.9 0.85




Mrs. Jeannette Gage

US Plating and Bumper Service Inc.
78 Milton Avenue SE

Atlanta, Georgia 30315

Dear Mrs. Gage:

As I discussed with Stuart Michels of Conversion Technologies, it
is acceptable to remove and dispose of the front pile of ash next
to the building and dispose of it under all applicable State and
local regulations. Our sampling indicated that the front pile of
ash was not a hazardous waste.

A sample from the rear area of ash indicated a hazardous waste
under the characteristic rule 40 CFR 261.24. This material falls
under the land ban rule 40 CFR 268.35 and therefore has to be
treated before disposal can take place.

Should you have any questions, please give me a call at (404) 347-
3931.

Sincerely,
Charlie Stevens
On-Scene Coordinator -~

cc Pini Haroz-Conversion Technology, Inc.
Kent Howell-State of Georgia, EPD

RS
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Ms. Jennifer Kaduck

Georgia Environmental Protection Division
Department of Natural Resources

205 Butler Street

Suite 1154 - East Tower

Atlanta, Georgia 30334

RE: US Plating and Bumper Service Inc., Atlanta, Georgia
Dear Ms. Kaduck:

On May 12, 1993, the U.S. Environmental Protection Agency’s
Emergency Response and Removal Branch (ERRB) reviewed the available
information for the above referenced site to determine its
ellglblllty for a potential removal action under the National
Contingency Plan (NCP). The site information was evaluated using
criteria from Section 300.415 of the NCP and current ERRB program
guidance.

Based upon ERRB‘s review, the above site may meet the criteria for
low priority removal eligibility. The site is a former plating
facility that was consumed in a fire. The owner of the property
Ms. Jeannette Gage hired a consultant to take samples of the ash
where plating chemicals had spilled.. EPA also took samples. There
was lab error associated with the samples that EPA sent to a
private lab, but the EPA ESD lab results are valid. The
consultants samples showed the material not to be a hazardous
waste. EPA’s one sample showed the ash to be hazardous. To
properly determine if the material needs to be dlsposed of as a
hazardous waste the ash may need to be tested again. This site is
a low priority for ~ERRB action. This determination does not
preclude any other investigation activities or response actions by
other parties which may still be appropriate for this site. Should
site conditions change or additional information become available,
ERRB will re-evaluate this site as necessary.

Should you have any questions concerning ERRB’s determination,

please contagt |[Mr. Shane Hitchcock, Chief of Removal Operations

Section, at /(j4J4) 347-3931.

Si ely rs,

Myr c lef
n

Emergendy Re and Removal Branch

Englosure

-

cc: Narindar Kumar, Site Assessment Section; EPA

Printed on Recyc'ed Paper
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EPA-600/2-87-038
April 1987

DRASTIC: A Standardized System for Evaluating
Ground Water Pollution Potentlal Using

Hydrogeologic Settings
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Linda Aller
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Jay H. Lehr
Rebecca J. Petty

and
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Dublin, Ohio 43017

Cooperative Agreemant CX-8107158-01

Frojecs Officer
Jerry Thornhill
Applications and Assistance Branch
Robert S. Karr Environmental Ressarch
Ada, Oklahoma 74880

AOBENRT S. KERR ENVIRONMENTAL RESEAACH LABORATORY
- QOFPFICE OF RESEARCH AND DEVELOPMENT
U.S. ENVIRONMENTAL PROTECTION AGENCY
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8. PIEZDMONT BLUE RIDGE GROUND=WATER RECION

sA Mouncain Slopes

[ ) Alluvial Moumtain Valleys
8C Mountain flacks

8D Regolith

] 4 River Alluvium

) 4 Moumtsin Creasts

8C Svasp/Marsh

as




8. PIEDMONT BLUE RIDGE REGION

(Thick regolith over fractured crystalline and ascamotphosed
sediaentacy rocks)

The Pledmont and Blue Ridge region {s an ares of about 247,000 ka2
extendiag from Alabama oa the south to Pennsylvania on the anorth. The Pledmon,
part of the cegloa consists of lov, rounded hills and long, roliing,
northeast-southwast ctreadiag ridges vhose suamits range f[rom about a hundred
maters above ses level along its eastern boundary with the Coascal Plain to 53
to 600 = along its doundary with the Blue Ridge area to the west. The Blue
Ridge is mountaioous and iancludes the highest peaks east of the Mississippi.
The msoumcains, some of which reach alcitudes of more than 2,000 a, have
ssooth-rounded outlines aad are bordered by well-graded screams flowing in

telatively narrov valleys.

The Piedwont and Blue Ridge region is underlaian by bedrock of Precasbrian
and Paleosoic age cousisting of igneous and secamorphosed igneous and
sedimencary rocks. These {nclude granite, gneiss, schist, quartzite, slate,
aatble, and phyllice. The land surface ia the Pledmont aod Blue Ridge is
underlain by clay-cich, uncounsolidated material derived from ia situ weatheriag
of the underlyiag bedrock. This material, which avetrages adbout 10 to 20 a (n
thicimess and may be as such as 100 a thick oo some ridges, i{s referred to as
saprolite. In many valleys, especially those of lacrger stresms, flood plains
are uaderlain by thin, moderately vell-eorted alluvium deposited by che
streams. Whea the distinction between saprolite and alluvium is not iaportant,
the cerm regolith is used to refer to the layer of umconsolidated deposits.

The regolith contains water in gore spaces between rock particles. The
bedrock, on the ocher hand, does not have any significant iatergranular
porosity. It contains wacer, iastead, {n sheetliks opsauiags formed along
fractures (that id; dreaks ia che otherwise "90lid” rock). The hydraulic
conduccivities of che regolith and the bedrock are similar and range from about
0.001 to 1 @ day~l., The sajor diffevence ia their water-bearing
characteristics 1s their porosities, that of regolith being about 20 to 30
percent aad that of the bedrock about 0.0l to 2 perceat. Small supplies of
vacer adequate for domsstic needs can bde odctained from che regolith through
large-~diameter bored or dug wells. lHowever, moet wells, especially those where
woderate supplias of water are needed, are relatively small in diameter and are
cased through the regolith snd finished with open holes in the bedrock.
Although, as noted, the hydraulic conductivity of the bedrock is similar to
that of the regolith, bedrock wells generally have such larger yields than
regolith vells becauss, being deeper, they have s much larger availble

drawdowa.

252
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GROUND WATER IN THE GREATER
ATLANTA REGION, GEORGIA

By C. W. Cressler, C. J. Thurmond,

and W.

ABSTRACT

The Greater Atlanta Region encompasses
about 5,000 square nmiles in the Piedmont
physiographic proviace of west=-central
Georgia. Municipal and industrial water

supplies in the area are derived mainly

from surface water taken from rivers,
streams, and impoundments. Large with-
drawals now and predicted for the future
are causing concern about surface-water
sources being able to meet the rising
demands. This study was conducted to
assess the availability of ground water
In the crystalline rocks of the area, and
to devise methods for locating sites for
high-yielding wells that could provide
alternative sources of supply.

The Greater Atlanta Region is roughly
divided in half by the Chattahoochee
River, which follows a comparatively
straight southwesterly course for nearly
110 miles across the area. Streams in
the north half of the area, including the
Chattahoochee River basin, mainly have
rectangular and trellis drainage styles
and clearly show the influence of geo-~
logic control. The topography and drain-
age are closely related to bedrock perme-
ability and conventional methods for
locating high-yielding well sites apply
to most of the area. In contrast, the
south half of the area has a superimposed
dendritic drainage style in which streams
developed more or less independently of
the underlying geology. There, the to-
pography and drainage are poorly related
to bedrock permeability; many high-
yielding wells occupy ridge crests, steep
slopes, and bare-rock areas normally
considered to be sites of low yield
potential.

To better understand the occurrence of
ground water in the area, detalled geo-
logic studies were made of 1,051 high-
yielding well sites. The results showed
that large well yields are available only
where aquifers have localized increases

in permeability. This occurs mainly in

G.

Hester

association with certain structural anc
stratigraphic features, fncluding: (i
contact zones between rocks of contrasct-
ing character and also within multilay-
ered rock units, (2) fault zones, (3
stress relief fractures, (4) zones o:
fracture concentration, {(5) small-scale
geologic structures that localize drain-
age development, (6) folds that produce
coacentrated jointing, and (7) shea;
zones. Methods for selecting high-vield-
ing well sites using these structural anc
stratigraphic features are outlined i:
the reporc.

Borehole geophysical techniques were
used to study the nature of water-bearin;
openings. Sonic televiewer logs revealec
that in several wells the water-bearing
openings consist of horizontal or nearl:
horizontal fractures 1 to 8 inches i:
vertical dimension. The fractures wers
observed in granitic gneiss, biocite
gneiss, gneiss interlayered with schist,
and in quartz-mica schist. The writer:s
believe the openings are stress relief
fractures formed by the upward expansior
of the rock column in response to ero-
sional unloading. Core drilling at twc
well sites confirmed the horizontal
nature of the fractures and showed no in-
dication of lateral movement that woulc
associate the openings with faulting.

Wells that derive water from horizon-
tal fractures characteristically remair
essentlally dry during drilling unti]
they penetrate one or two high-vielding
fractures. The fractures are at or neat
the bottom of the wells. The high-yield-
ing fractures are at or near the bottor
of wells because: (1) the large yield:
were in excess of the desired quantit:
and, therefore, drilling ceased, or (2.
in deep wells yielding 50 to 100 gal/mir
or more, the large volume of water fror
the fracture(s) "drowned out” the pneu-
matic hammers in the drill bits, effec-
tively preventing deeper driilling.
Twenty~five wells in the report area ar:
known to derive water from bottom-hole



fractures, all of which are believed to
be horizontal stress relief fractures.
Nther wells in the area are reported to
serive water from bottom—hole fractures,
which also are believed to be stress re-
l1ief fractures. These wells occupy a
variety of topographic settings, includ-
ing broad valleys, ridge crests, steep
slopes, and bare-rock areas, indicatiag
that stress relief fractures are present
beneath uplands and lowlands alike.

Wells deriving water from stress
relief fractures have much greater aver-
age depths than wells reported from other
crystalline rock areas. Many of the
wells are 400 to 550 feet or more deep
and derive water from a single fracture
at the bottom of the hole. In one area,
62 percent of the wells that supply 50
gallons per minute or more are from 400
to more than 600 feet deep. The chance
of obtaining large well yields from
stress relief fractures is significantly
increased by drilling to about 620 feet.

In general, moderate quantities of
ground water presently are available in
‘he report area. Most of the 1,165 high-
sielding wells that were inventoried
during this study supply from 40 to more
than 200 gallons per minute. The distri-
bution of these wells with respect to
topography and geology indicates that
most were located for the convenience of
the users and that the large yields
resulted mainly from chance, rather than
from thoughtful site selection. By em-
ploying the site selection methods out-
1lined in this report, it should be pos-
sible to develop large supplemental
ground—water supplies in most of the area
from comparatively few wells.

Coweta, Fayette, Henry, and Clayton
Counties in the south part of the area
that include the communities of Newnan,
Shenandoah, Peachtree City, and Fayette-
ville are expected to grow rapidly during
the next 25 years. Because of unfavor-
able quality conditions in the Chattahoo-
chee River, these communities and sur-
rounding areas are being forced to turn

to small, marginal streams as water-
supply sources. These streams are vul-
nerable to pollution from nonpoint
sources and are seriously affected by
prolonged drought. For these reasons,
the southern Atlanta area is one that can
benefit greatly from supplemental ground-
water supplies. At present, all of
Coweta County outside the city of Newnan
uses ground water exclusively, and much
of the four-county area soon may require
ground water for supplemental or primary
sources of supply. Large quantities of
ground water are available in the four
counties, as indicated by the presence of
168 wells that supply 40 to more than 200
gallons per minute.

Contrary to popular belief, many wells
in the Greater Atlanta Region are highly
dependable and have records of sustaining
large yields for many years. Sixty-six
mainly industrial and municipal wells
have been in use for periods of 12 to
more than 30 years without experiencing
declining yields.

Well water in the area generally {s of
good chemical quality and i{s suitable for
drinking and most other uses. Concentra-
tions of dissolved constituents are
fairly consistent throughout the area,
and except for iron, rarely exceed drink-
ing water standards.

INTRODUCTION

Municipal and industrial water sup-
plies in the Greater Atlanta Region (GAR)
are derived almost exclusively from sur-
face water taken from rivers, streanms,
and impoundments. Large withdrawals now
and predictions for future needs are
causing concern about the present metro-
politan area systems being able to meet
the anticipated demand. Public pressure
is mounting against drawing down recre-
ation and power zeneration reservoirs to
obtain additional water. Thus, there is
a great need to assess the availability
of ground water in the crystalline rocks
of the GAR as a possible alternative




source of supply for communities and po-
tential industry outside the existing

surface systems.

Because of generally low permeability,
crystalline rocks have the reputation for
furnishing only small quantities of
ground water, generally 2 to 30 gal/ain,
suitable mainly for domestic and farm
purposes. As a result, many engineering
firms and consultants no longer consider
ground water a practical source of
supply. This has severely limited the
economic development of vast areas not
served by municipal or county water

systems.

There are, however, a significant num-
ber of wells in the GAR that produce 100
to almost 500 gal/min. The fact that
most of these wells were located without
regard to topography or geology indicates
that other high-yielding wells could be
developed at numerous selected sites in
the GAR. A study was needed that would
provide methods for locating wells in the
GAR that could be expected to supply
large quantities of ground water for sup-
plementing the existing surface-water
sources.

This project was part of a long-range
plan to appraise the ground-water
resources of Georgia, with particular
emphasis on high—growth areas. The data
collected and used will be entered into
the U.S. Geological Survey computer-
stored data bank and, along with the pub-
lished report, will be available to an-
swer information requests and help munic-
ipal, industrial, and other planning
agencies.

Area of Study

The GAR as used in this report in-
cludes an area of about 6,000 mi2 in
west—central Georgia (fig. l). The study
initially was limited to the area covered
by the U.S. Geological Survey "Greater
Atlanta Region” (1974), 1:100,000=~scale
topographic map, but later was expanded
to include counties along the southern

border of the map. As the study i{s con-
cerned only with metamorphic and igneous
rocks of the Piedmont physiographic pro-
vince, it excludes the northwestern part
of the mapped area, which is {in the
Valley and Ridge physiographic province.
All or parts of 27 counties comprise the
study area: Barrow, Bartow, Butcs,
Carroll, Cherokee, Clayton, Cobb, Coweta,
Dawson, DeKalb, Douglas, Fayette, For-
syth, Fulton, Gwinnett, Hall, Haralson,
Heard, Henry, Jasper, Newton, Paulding,
Pickens, Polk, Rockdale, Spalding, and
Walton Counties. The 1980 population of
the GAR was about 2,000,000.

Objectives and Scope

The objectives of the study were to
assess the quantity and chemical quality
of ground water available in the GAR, and
to develop methods for locating high-
ylelding well sites in various geologic
and topographic settings throughout the
area.

In the GAR, more than 1,165 high-
ylelding wells (ylelding a minimum of 20
gal/min) were inventoried and accurately
located on topographic maps by field
checking. All of the well sites were
analyzed to evaluate the correlation be-
tween well yleld and topographic setting.

Detailed field studies were conducted
on 1,051 well sites to learn the types of
geologic and topographic settings that
supply large well yields. These studies
assessed (1) the local geology and struc-
ture of each site to identify the wells
that derive water from fault zones, con-
tact zones, and similar features; (2) the
relation between topographic setting and
geology, to detect sites where the large
yields result from a relation of topog-
raphy to small-scale structures in the
rocks; and (3) the relation of the high-
ylelding wells to the depth and yileld of
nearby wells to define and delineate the
water~bearing openings that supply the
large yields. These determinations were
used to develop methods for selecting
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nigh-ylelding well sites in a variety of
geologic and topographic settings
throughout the GAR.

The nature and occurrence of water-
bearing openings in various rock types
were studied by using borehole geophysi-
cal techniques. Sonic televiewer logs of
well bores were the best -available means
of learning the character of deep-seated
fractures that supply large well yields
in places of seemingly low yield
potential.

Three test wells were drilled to in-
vestigate the yield potential of differ=-
ent geologic settings and to learn the
nature of water—bearing openings. Pump-
ing tests were run on two of the test
wells to provide drawdown and recovery
data needed to estimate yields. Core
drilling was done beside two wells to
confirm the horizontal nature of water-
bearing fractures observed by borehole
geophysical logs. A fourth test well was
drilled to learn whether a linear feature
was underlain by a zone of fracture
concentration.

High=yielding well sites and water=-
bearing units were studied in detail {in
Coweta, Fayette, Clayton, and Henry Coun-
ties in an attempt to discover methods
for locating sites capable of supplying
large quantities of well water. Large
quantities of well water soon may be
needed in these counties for supplemen-
tal supply.

Physiography and Climate

Most of the report area is a broad
rolling upland or plateau that, as a
whole, is topographically homogeneous.
Almost all of the cities and larger towns
are on uplands, away from the rivers and
broad valleys (LaForge and others, 1925).
The plateau is inclined to the southeast,
having average altitudes of 1,000 to
1,200 £t in the northwest and about 700
ft in the southeast. The maximum alt{i-
tude {s 2,300 ft on Pinelog Mountain in
Cherokee County; the minimum altitude is

(W]

527 ft at Jackson Lake in Newton County.
The average altitude of the report area
is about 1,000 frc.

The northwestern part of the area 1is
drained by the Chattahoochee and Coosa
Rivers. The southeastern part 1s drained
by the Flint and Ocmulgee Rivers.

Major cities in the area include
Atlanta, Gainesville, Marietta, Decatur,
Hewnan, Carrollton, Conyers, Covington,
Canton, Cumming, and Lawrenceville.

The area has a mild climate with
slightly cooler temperatues and a little
less rainfall than the State averages.
In Fulton County, the average January
temperature is 44°F and the average July
temperature is 78°F. Average annual
rainfall 1is 47 to 48 {nches, compared to
a State average of 54 inches. There are
two peak-rainfall periods: late winter
and midsummer.

Previous Investigations

One of the earliest reports on ground
water in the GAR appeared in McCallie's
“"Underground Waters of Georgia" (1908).
A report by Herrick and LeGrand (1949)
discussed the geology and ground-water
resources of the Atlanta area. Thelir
report covered 2,055 mi of the "Atlanta
area” and included data on dug, bored,
and drilled wells.

A 1951 report by Carter and Herrick on
water resources of the Atlanta lletropoli-
tan Area summarized ground-water data
from the Herrick and LeGrand (1949)
report, and also discussed availabilicy
and quality of surface water in the area.
Thomson and others (1956) reported on
"The Availability and Use of Water in
Georgia,” in which the occurrence of
ground water in the Piedmont was briefly
discussed. Stewart and Herrick (1%063)
reported on emergency water supplies Zor
the Atlanta area. McCollum (1966) ia-
vestigated the ground-water resources and
geology of Rockdale County, one of the 27
counties included in the present studv.



Cressler (1970) reported on the geol-
ogy and ground-water resources of Floyd
and Polk Counties. Cressler and others
(1979) presented results of a study on
geohydrology in Cherokee, Forsyth, and
eastern Bartow Counties.

LaForge and others (1925) discussed
the drainage systems of the Georgia Pled-
mont. Staheli (1976) reported on drain-
age styles of the area's streams that
have a bearing on the distribution of
ground water in the GAR.
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Well-Numbering System

The GAR is covered by 11l 7.5-minute
topographic quadrangles and parts of
quadrangles. Wells in this report are
numbered according to a system based on
the 7.5-minute topographic quadrangle
maps of the U.S. Geological Survey. Each
7.5-minute quadrangle in Georgia has been
given a number and a letter designation
according to its location. The numbers
begin in the southwest corner of the
State and increase numerically eastward.
The letters begin in the same place, but
progress alphabetically to the north,
following the rule of "read right up.”
Because the alphabet contains fewer leC-
ters than there are quadrangles, those in
the northern part of the State have
double letter designations, as in 9HH.
(Refer to fig. 37.)

Wells in each quadrangle are numbered
consecutively, beginning with onumber !,
as in 8CCl. Complete well numbers, as in
5CCll, are used in well tables and most
{llustrations. On plate 1 the well num-
bers lack quadrangle designations because
of space limitations. The quadrangle
designations for these wells can be ob-
tained from figure 37 and from the inset
on plate 1.
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[n table 7, which lists chemical anal-
yses of well water, some wells retain
aumbers used in previous reports.

WATER-BEARING UNITS aND THEIR
HYDROLOGIC PROPERTIES

The part of the GAR included in this
study lies wholly within the Piedmont
physiographic province (Clark and Zisa,
1976; Fenneman, 1938). The area is
underlain by a couwplex of wmetamorphic and
igneous rocks that have been divided by
various workers into more than 50 named
formacions and unnamed mappable units.
Individual rock units range in thickness
from less than 10 ft to possibly more
than 10,000 ft.

Reglonal stresses have warped the
rocks into complex folds and refolded
folds, and the sequence has been injected
by igneous plutons and dikes and broken
by faults. Erosion of these folded and
faulted rocks produced the complex out-
crop patterns that exist today. The
large number of rock types in the area

and their varied outcrop patterns greatly
complicate the occurrence and availabil-
ity of ground water in the area. Never-
theless, many of the more than 50 named
formations and unnamed mappable units in
the GAR are made up of rocks that have
similar physical properties and yield
water of comparable quantity and chemical
quality. Thus, for convenience, the
rocks in the report area have been
grouped into nine principal water-bearing
units and assigned letter designations.
The areal distribution of the warer-
bearing units and their lithologties are
shown on plate 1. Data on wells in the
water—bearing units are suamarized in
tables 1-3.

OCCURRENCE AND AVAILABILITY
OF GROUND WATER

Ground water in the GAR occupies
joints, fractures, and other secondary
openings in bedrock and pore spaces in
the overlying mantle of residual mate-
rial. Water recharges the undergzround
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openings by seeping through this material
or by flowing directly into openings in
exposed rock. This recharge i{s from pre-
cipitation that falls in the area.

Unweathered and unfractured bedrock in
the report area has very low porosity and
permeability. Thus, the quantity of
water that a rock unit can store is
determined by the capacity and distribu-
tion of joints, fractures, and other
types of secondary openings. The quan-
tity of stored water that can be with-
drawn by wells depends largely on the ex-
tent to which the rock openings are
{nterconnected.

The size, spacing, and interconnection
of openings differ greatly from one type
of rock to another and with depth below
land surface. Open joints and fractures
tend to become tighter and more widely
spaced with increasing depth. Joints and
other openings in soft rocks such as
phyllite tend to be tight and poorly con-
nected; wells in rocks of this character
generally have small yields. On the
other hand, openings in more brittle
rocks such as quartzite and graywacke
tend to be larger and are better connec-
ted; wells in these rocks normally supply
greater ylelds. Other rocks, including
amphibolite, schist, and gneiss, are
variable in the size and connection of
secondary openings and generally yield
small to moderate quantities of water to
wells. Carbonate rocks, which include
marble, can contain much larger and more
extensively interconnected fracture sys-
tems. Openings in carbonate rocks com-
monly are enlarged by solution, and are
capable of transmitting large quantities
of water.

Effects of Drainage Style

The GAR 1is divided nearly in half by
the Chattahoochee River, which follows a
comparatively straight southwesterly
course for nearly 110 miles across the
area (fig. 1), Streams in the north half
of the area, including the Chattahoochee
River and its tributaries, mainly have

rectangular and trellis drainage styles.
In contrast, streams in the south half of
the area, beginning at about the south
edge of the Chattahoochee River basin,
have a dendritic drainage style (Staheli,
1976).

Streams having rectangular drainage
style flow in strongly angular courses
that follow the rectangular pattern of
the joints that break up the rocks.
Areas having trellis drainage style are
characterized by strongly folded and dip-
ping rocks; the larger streams follow the
outcrops of less resistant rocks and
tributaries enter at right angles across
the dip of the strata (Lobeck, 1939, ».
175). All of the streams in the north
half of the area show the influence of
geologic control, their drainage styles
reflecting the varied outcrop pattern,
the different lithologies present, and
the geologic structure.

In the south half of the area, the
dendritic drainage style is indicative of
streams that developed independently of
the underlying geology (LaForge and
others, 1925; Staheli, 1976). According
to Staheli (1976, p. 451), dendrictic
drainage, in which streams run {n all
directions like the branches of a tree,
probably was established on some pre-
existing surface and later superimposed
on the underlying crystalline rocks.
Such streams are said to be superimposed
when they acquire a course on nearly
flat=-lying material that covered the
rocks beneath. Streams flowing on the
veneer of material that covers the bed-
rock are superimposed above the concealed
rocks. When rejuvenated by uplift, they
become incised and develop courses with-
out.regard to the structure or lithology
of the underlying rocks. Eventually, the
cover material may be entirely removed
and then only the physiographic pattern
of the streams will suggest their having
been let down from a superimposed cosi-
tion (Lobeck, 1939, p. 173).

According to Staheli (1976, p. +31),
to explain the different drainage st-les
in regions underlain by similar roc<s and




structures, it is suggested that an ear-
lier Coastal Plain sedimentary cover
buried the Piedmont and extended inland
at least to the Chattahoochee River
valley. Thus, according to Stahell,
drainage to the north developed origli-
nally on Pledmont rocks and so reflects
their structural orientations. Staheli
believes that streams south-of the Chat~-
tahoochee River valley developed as con-
sequent streams on a flat Coastal Plain
cover. These streams extended headward
as sea levels lowered, developed den-
dritic drainage, and eventually became
superimposed across regional Piedmont
structures. Thus, the general area of
the Chattahoochee River valley might well
coincide with a fossil Fall Line in Geor=-
gia (Staheli, 1976, p. 451). As Staheldi
points out, in areas near the Chattahoo-
chee River, the drainage pattern suggests
that higher, more resistant rocks could
have existed as islands that locally con-
trolled stream development even though
the lower areas were covered by Coastal
Plain sediment. For exaample, drainage
obviously has been diverted by such
prominences as Stone %ouncain.

Observations made during the present
study indicate that in the south half of
the GAR, many of the smaller elements of
the drainages, such as draws, hollows,
and intermittent streams in the uppermost
headwaters areas seem to have developed
under geologic control. The presence of
geologic control is indicated by smaller
drainages that parallel prominent joint
sets or that are alined with bedrock fo-
liation. Presumably these late-forming
drainages were established after removal
of a preexisting cover and, therefore,
developed under geologic control. The
fact that the smaller drainages may re-
flect bedrock weaknesses, whereas the
larger streams generally may not, has a
profound influence on the occurrence of
ground water in the south half of the GAR
and on the methods that can be used suc-
cessfully to locate large ground-water
supplies. The relations between drainage
styles and the occurrence of ground
water, and the effects that drainage

styles have on the methods that can *
used to locate sites for high-yieldin
wells, are discussed In later sections ¢
this report.

AVAILABILITY OF LARGE
GROUND-WATER SUPPLIES

The quantity of ground water availab!l
in the GAR varies greatly with the loca
tion, rock type, topographic setting
drainage style, and the geologic struc
ture. In some areas, most wells viel
less than 3 gal/min, which generally i
considered a minimum requirement fo
domestic and stock supplies. In mor
favorable areas, yields commonly rang
between 3 and 10 gal/min. It should b
pointed out, however, that obtaining thi
quantity may require drilling in mor
than one site.

High—-yielding wells-—ones that suppl
20 gal/min or more--generally can be de
veloped only where the rocks possess lo
calized increases in permeabiltity. Thi
occurs mainly in association with certai
structural and stratigraphic features
including: (l) contact zones betwee
rock units of contrasting character, (2
contact zones within multilayered roc
units, (3) fault zones, (4) stress relie
fractures, (5) zones of fracture concen
tration, (6) small-scale structures, in
cluding joints, foliation planes, an
fold axes, that localize drainage devel
opment, (7) folds that produce concentra
ted jointing, and (8) shear zones. Othe
factors, such as topographic setting
drainage style, rock type, depth o
weathering, thickness of soil cover, an
the pervasiveness and orientation of £»l
lation can interact to increase or de
crease the availability of ground water
The nature and occurrence of structura
and stratigraphic features known to ia
crease bedrock permeability, and the re
lation of these features to drainag
style, topography, and other factors, ar
discussed in the following sections.




Contact Zones

Yields of 50 to 200 gal/min may be ob-=
tained from contact zones between rock
units of contrasting character. The
largest yields generally are obtained
where massive homogeneous rocks such as
granite, which are very resistant to
weathering, are in contact with foliated
rocks of high feldspar content that
weather rapidly and deeply. The most
productive contacts generally are ones in
which a resistant rock 1s overlain by a
rapidly weathering rock (T. J. Crawford,
West Georgia College, oral commun.,
1979). Examples of rock types and cer-
tain physical characteristics of rocks
that form productive contact zones are
shown below:

l. Granite or granitic gneiss overlain
by schist low in quartz content.

2. Granite overlain by hornblende, feld-

spar (50 percent) gneiss.
3. Granite overlain by feldspar gneiss.

4. !assive granite overlain by foliated
gnelss.

5. Massive, homogeneous rocks, poorly
jointed and foliated and resistant to
weathering, overlain by foliated,
well~-jointed, deeply weathering rocks
(feldspar-rich and foliated rocks
weather most rapidly and deeply).

To produce the highest yields, the
rocks overlying the massive homogeneous
rock should be: (1) foliated, (2) have a
high feldspar content, the higher the
better, (3) differ mineralogically, and
(4) occupy a topographic position favor-
able to recharge.

Contact zones occur throughout the
GAR. Many potentially high-yielding con-
tacts are shown on plate 1, and on de-
tailed geologic maps that are available
for parts of the area. (See references.)

i1

Contact zones between rock units of con-
trasting character generally may be
recognized in road cuts, quarries, and
freshly scraped areas, and their presence
also may be indicated by changes in the
character of the saprolite and by changes
{n topography. For example, the contact
between granite or granitic gneiss and a
feldspathic schist may be indicated by
sandy soil or saprolite containing small
mica flakes derived from the granite or
gneiss, that abruptly chaages to a clay
soil containing large mica flakes derived
from the schist. Also, the area under-
lain by granite or gneiss may be charac-
terized by aumerous exposures of fresh
rock, whereas the schist area may have no
rock exposed. Contact zones between re-
sistant and less resistant rocks also may
be indicated by subtle changes ia topog-
raphy. The terrain over the weaker rocks
may be slightly lower and flatter than
that over the resistant rocks. Valleys
and draws may trend parallel to the con-
tact zone.

In the north half of the GAR, wells
derive large yields from several types of
contact zones. Well 12H{6 furnishes 130
gal/min to the city of Cumming, Forsyth
County, from quartzite of Unit H at the
contact with schist of Unit C. Well 53CC=-
39 in Carroll County supplies a subdivi-
sion with 100 gal/min from a contact zone
between "granite” of Unit F and schist of
Unit C.

In the south half of the area, compar-
atively few wells supply water from con-
tact zones between rock units of con-
trasting character. This probably is be-
cause in an area dominated by dendritic
drainage, the contacts rarely occupy
topographic settings that favor increased
ground-water circulation. Large vields
are, however, supplied by wells that tap
contact zones between mafic rocks of Unit
E and various types of country rock.
Well 14DD2, near Milstead in Rockdale
County, supplies 100 gal/min from a con-
tact between a diabase dike (Unit E) and
granitic gneiss of Unit B. Contact zones
between differing rock units are wide~
spread in the south half of the area and




may be productive where they underlie
draws, stream valleys, and other low
areas that favor increased ground-water
circulation and provide adequate
recharge.

Other potentially permeable contact
zones occur between rock layers of dif-
ferent character within multilayered rock
units such as Unit A. Areas underlain by
Unit A are shown on plate 1. Although
individual contact zones cannot be shown
on maps of the scale used in this report,
they may be located by field surveys.
Contact zones of this type supply water
to wells in both the north and south
halves of the area. Well 12HH7 in For-
syth County derives 90 gal/min from con-
tact zones within the multflayered rock
of Unit A.

The yleld potential of individual con-
tact zones may be estimated from their
topographic settings, especially thelir
relation to local drainages. The largest
yields generally can be expected from
contacts that lie in and trend parallel
to draws and stream valleys that are
downgradient from sizable catchment areas
overlain by deep soil. Contacts that
cross such drainages at various angles
also may be productive. Contact zones in
multilayered rock units generally supply
the largest yields to wells drilled on
the downdip side of draws and stream val-
leys that parallel the coatacts.

Construction of the “people mover"”
tunnel at Hartsfield-Atlanta Interna-
tional Airport provided an opportunity to
observe firsthand the effects that topo-
graphic setting, catchment area size, and
quantity of available recharge nave on
the long=-term yield potential of contact
zones in mult{layered rocks. The tunnel
site, which extended in an east-west
direction for nearly a mile (fig. 2) over
interlayered schist, gneiss, and amphibo-
lite of Unit A and gneiss of Unit B, was
being dewatered along the north and south
sides by wells drilled at intervals of
about 100 ft. The dewatering wells were
110 fr deep, gravel packed to the top of
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rock, and lined with slotted casing
total depth. Observation wells 60 ft .
more deep and gravel packed to tot:
depth were spaced every 200 ft along bo
sides of the tunnel site to permit ¢!
monitoring of water levels.

The initial ylelds of the dewateri:
wells reportedly ranged from near O t
about 70 gal/min, averaging about !
gal/min. Submersible pumps installed
each well discharged water at the rate
about 17 gal/min, cycling on and off
needed to prevent excessive drawdown.
the dewatering operation progressed, nai
pumps were off most of the time; only t!
highest ylelding wells pumped steadil:

Because new groups of wells were i:
termittently completed and brought
line, and older wells were pumping le:
often, the most practical means of detei
mining the total pumpage of the dewate:
ing wells was to measure the flow in di:
charge ditches that collected water frc
wells on the north and south sides of t!
tunnel site. The first measurement, mac
February 2, 1977, showed the total pum;
age to be about 100 gal/min (not account
ing for evapotranspiration or seepage.
With the addition of more pumping well:
the discharge increased to about L, 0(
gal/min on August 1. By October 10, nmar
wells had stopped puamplng and the tote
discharge declined to about 500 gal/mir
On January 11, 1978, the flow was reduce
to about 100 gal/min and by March 31 ct
flow, which was too small to wmeasure wit
a pigmy current meter, was estimated
be less than 50 gal/min. The flow in tt
discharge ditches remained too low t
measure for the remainder of the dewate:
ing operation. By June 28, 1973, mos
wells had stopped pumping and the highes
ylelding wells were cycling irregularly.

The dewatering operation proved suc
cessful for the intended purpose of low
ering the water table below the bottonm «
the construction ditch. Ground-wacte
levels at the beginning of the operatic
ranged from about 4 to 12 ft below lar
surface. With the start of pumping, t!
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water level in some obiervation wells de-
clined more than a foot per day. Other
wells responded slowly and showed little
change in water level after 4 days ot
pumping. With continued pumping, how=-
ever, the water levels in all observation
wells declined, and by May 25, 1978, were
drawn down to depths of 16 to 38 ft below
land surface. By August 1978 the water
level was generally in the range of 27 to
39 ft below land surface, well below the
bottom of the construction ditch. The
low water level kept the ditch free of
seepage except immediately following
heavy rains. This decline in water
levels and the reduced yield of the few
active wells, clearly indicated that
ground-water storage in the saprolite
largely had been depleted.

The monitoring of water levels also
revealed that saprolite of layered rocks
at the site (amphibolite, gneiss, and
schist) has strong preferential perme-
abtlity. Observation wells that had
shown little response to nearby pumping
wells located across the strike of the
rocks immediately began drawing down with
the start—up of wells along the strike.
Preferential permeability in the sapro-
lite of layered rocks (documented by
Stewart, 1964) accounts for differing
rates of drawdown that occurred during
the dewatering operation.

The highest yielding well (70 gal/min
at site A, fig. 2) penetrated interlay-
ered schist, gneiss, and amphibolite and
probably derived water from more than one
interformational coantact zoume. Other
wells in the 20-30 gal/ain yield range
(sites B, C, and D, fig. 2) penetrated
interlayered schist, granite gneiss, and
some amphibolite. :

The dewatering operation demonstrated
the importance of locating high-yielding
wells in topographic settings that can
supply recharge {in quantities large
enough to balance intended withdrawals.
After months of pumping, ounly the wells
in stream valleys downgradient from siz-
able catchment areas (sites A and B,
fig. 2) continued to supply significant
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ylelds. Wells {ia {nterstream areas
(sites C and D, fig. 2), on the other
hand, where the quantity of recharge is
limited, declined in yield and evenctually
were pumped dry.

The response of this well field to
pumping was much the same as others in
the GAR and adjacent areas of the Georgia
Piedmont. Over the long term, wells tap-
ping permeable contact zones or other
types of permeable zones, no matter how
large the initial yield, can supply water
only at the rate {t is replaced by re-
charge. Normally, the recharge needed o
sustain high well ylelds for extended
periods, and especially through prolonged
droughts, is available only in streaa
valleys, drainages, and draws that re-
celive constant recharge from large catch-
ment areas, or in broad flat areas cov-
ered by deep saturated soil. A leading
caugse of declining well yields in the
report area is the practice of locatfmg
wells without regard to the adequacy of
available recharge. For this reason,
successful methods for locating high-
ylelding well sites emphasize the i{mpor-
tance of considering the adequacy of
available recharge.

Fault Zones

Faults in the report area consist of
two types: (l) large fault zones, such
as the Brevard Zone (Unit G, plate 1),
that have extensive rock deformation
(cataclasis) and numerous small faulcts
within the zones, and (2) faults that
displace rock units without extensive de-
formation around the fault zone.

In large fault zones, shearing and de-
formation within the zone may reduce the
overall permeability of some types of
rock and increagse the permeabilicy of
others. Limited data indicate that wells
in broad lowland settings may be hizhly
productive in the Brevard Zone. Owing to
the small number of wells and to poor ex-
posures in lowland areas, however, Jdata
are not available to indicate which lith-
ologies within the Brevard Zone ar= the
most productive.
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Faults that :displace rock units with-
out extensive deformation may be highly
permeable and supply large vell yields.
The largest ylelds generally are avail-
able from faults that involve both resis-
tant rocks such as massive gneiss or gra-
nite (Units B and F) and less resistant
rocks such as feldspathtc schist (Unit
C)e Increases in permeability along
these faults result from differential
weathering of the contrasting rock types,
much the same as occurs in permeable con-
tact zones. Although fractures produced
by movement on the faults typically have
been healed by mineralization and no
longer are fully open, the shearing and
mixing of rock types contribute to in-
creasing the permeability along the
faults. A good example of a permeable
fault zone 1s the one that extends from
eastern Carrollton, Carroll County,
southwestward more than 5 miles, involv-
ing schist (Unit C) and granite (Unit F).
Several wells in the fault zone yield 20
to 80 gal/min.

Work In crystalline rocks in eastern
Georgia by David C. Prowell (U.S. Geo-
logical Survey, oral commun., 1980) has
shown that relatively recent faults are
unmineralized and contain open fractures.
The faults consist of one or more zones
10 to 30 ftr wide in which the rock 1is
broken by numerous vertical or nearly
vertical fractures 1 to 4 inches apart.
Between the individual fractures, the
rock commonly 1is brecciated and the
pleces are rotated at various angles. A
4= to 6~-inch wide zone of fault gouge
(rock flour) generally occurs near the
middle of each fracture zone. The frac-
tures in the fault zone are open and
should be capable of storing and trans-
mitting large volumes of ground water.
Although no recent faults were recognized
during the present study, they may be
present in the GAR. Where they project
into topographically low areas favoring
increased recharge, recent faults should
supply large well yields.

According to Prowell (U.S. Geological
Survey, oral commun., 1980), except in
fresh-rock exposures such as in deep road
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cuts and quarries, these recent faults
are difficult to recognize. Their pres-
ence cannot be detected in the soil hori~

“zon, but relicts of breccia or variously

orlented rock fragments may remain vis-
ible in saprolite. It 1is not known
whether the faults would produce a sur-
face trace recognizable as a topographic
feature such as a lineament, but it seems
likely that they might bring about
noticeable changes in vegetative vigor.
The likelihood of their producing linea-
ments probably would be greater in the
north half of the area than in the south
half.

Stress Relief Fractures

Water—-bearing openings in crystalline
rocks traditionally have been described
as steeply inclined and "X"-shaped frac-
tures and joints similar to those pic-
tured in figure 3 (LeGrand, 1967, p. 6).
These openings are reported to be most
numerous and to have the largest water-
bearing capacity near the surface and to
become tighter and more widely spaced
with increasing depth.

According to LeGrand (1967, p. 5),
most of the interconnecting openings
occur less than 150 ft below land surface
and few extend deeper than 300 ft. Tra-
dition also has held, as stated by
LeGrand (1967, p. 1-2), that high-yield~-
ing wells are common where relatively low
topographic areas and thick residual
soils are combined, and low-yielding
wells are common where hilltops and thin
solils are combined. Accordingly, sites
having the largest yield potential are
assumed to be draws and valleys in or
downgradient from large catchment areas
having a deep soil cover. Sites having
the lowest yield potential are narrow
ridge tops and upland steep slopes having
little, if any, soil cover.

From the beginning of this study, it
was apparent that many high-yielding
wells, particularly in the south half of
the GAR, occupy topographic settings in-
dicated by previous workers to have low
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Six types of ground condi-
tions showing distribution
of fractures that influence
the yields of wells. The
stippled pattern represeats
soils and soft rock; the
dashed line is the water
table. The degree of fre-
quency of the different
types is shown in percent-
age. (LeGrand, 1967).
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yield potential. These wells are o
hilltops, ridge crests, and steep slopes
and many are in areas that have extensiv
rock outcrops and little or no sol
cover. According to the statistical dat
presented by LeGrand (1967, p. 3), suc
sites should have only a slight chance o
supplying large well ylelds. Moreover
about 14 perceat of the high-yieldin
wells throughout the report area deriv
water from depths of 400 ft or mor
(table 9). Thus in the GCAR, particularl
in the south half of the area, a larg
percentage of the high-yielding wells de
rive water from bedrock openings mor
than 400 £t deep, which is a significan
departure from the findings presented b
LeGrand for wells in other crystallin
rock areas.

Because of the inconsistancies betwee
the occurrence of ground water in th
GAR, especially in the south half of th
area, and those reported from other crys
talline rock areas, the authors decide
to investigate the nature of water
bearing openings that supply large wel
yields. The intent was to identify what
ever differences might exist betwee
water—-bearing openings in the GAR an
those in other areas that could explal
these inconsistencies.

Borehole Geophysical Logs

The moet practical means available ¢
study the nature of water-bearing open
ings {n wells was borehole geophysica
logs. A complete set of geophysical log
was run by the U.S. Geological Surve
Southeast Region logger on test well
(8CC8) and 3 (9DDl). Logs also were ru
on high-yielding municipal wells i
Turin, Coweta County, and Demorest 1
Habersham County and Blairsville in Unio
County northeast of the GAR. The result
showed that the nature of bedrock open
ings could best be studied by using cali
per and sonic televiewer logs. <Calipe
and sonic televiewer logs were run o
five additional wells in different type



of crystalline rocks and different topo-
graphic settings to learn more about the
character of water-bearing openings.

The caliper log 1is a graph of well-
bore diameter, and it {s useful because
it indicates fractures and other bedrock
openings, and gives a general indication
of the vertical dimension of each opening
(fig. 4). By matching the caliper log
with driller's records of where water
entered the well, it generally is possi-
ble to fdentify water-bearing openings.
However, the caliper log is unable to re-
veal details about the nature of the
openings.

The sonic televiewer log makes pos-
sible the visual inspection of the entire
well bore, providing detailed information
about rock texture, foliation, and bed-
rock openings. The log 1is made by a geo-
physical probe transmitting a rotating
sonic beam that reflects off the inside
of the well bore and the walls of frac-
tures and other openings. The reflected
signal i3 electronically converted into
visual images of the well bore, projected
on a video screen, and photographed to
provide a permanent record of the image.
The photographs show variations 1in rock
texture, layering, and foliation as
shades of gray; and open fractures, deep
voids, and eroded zones as areas of black
(figs. 5 and 6). The images on the pho=-
tographs are at a known vertical scale
and are oriented with respect to north,
providing a means for measuring the
approximate height of openings, determin-
ing whether they are flat 1lying or in-
clined, and measuring the strike and dip
of inclined features.

Televiewer logs revealed that water-
bearing openings in high-yielding wells
supplying 40 gal/min or more differed
from what had been reported for crystal-
line rocks. The logs showed that in
granitic gnelss and biotite gneiss and in
quartz-mica schist, water~bearing open-
ings consist of horizontal or nearly
horizontal fractures 1 to 8 inches in
vert{ical dimension and range in depth
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Caliper log of test well 2
(8CC8), Fulton County.
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Televiewer image of water-
bearing fracture and weathered
zone eroded by drill, test
well 3 (9DD1l). Letters at
bottom of image refer to com-
pasa quadrants.
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Figure 6.

Televiewer image of non-water-—
bearing high—-angle fracture at
100 feet, water-bearing hori-
zontal fracture at 104 feet,
and nearly horizontal water=-
bearing fracture at 176.5
feet, test well 2 (8CC8).
Letters at bottom of image
refer to compass quadrants.




o 28 to 440 ft. Water-bearing open-

in multilayered rock units consist-
mgsof granitic and biotite gneiss inter-
{ng red with schist were shown to be
iggfzoncal fractures 1l to 3 inches in
;er:ical djimenslion occurring in the

gneiss layers.

fro

Drill Cores

To verify that the televiewer logs
sere belng correctly interpreted and to
examine the surfaces of horizontal frac=-
cures for possible slickensides or other
ovidence of horizontal movement, the bed-
rock was core drilled at two well sites.
The core drilling was done by the U.S.
Geological Survey using a special triple
tube core barrel to insure that all of
the core would remain intact so that the
extent of fracturing and the weathering
of fracture surfaces could be properly

evaluated.

During the coring process, changes 1in
drilling rate, rotation pressure, and
water pressure, which indicated the pres-
ence of openings in the rock, were pre-
cisely recorded relative to hole depth so
that the exact vertical dimension of the
vold could be calculated. Accordingly,
coring runs were exactly 10 ft in length
and the amount of void space indicated by
measuring the actual rock core was com~
pared with the drilling records about the
voids. These measurements of the void
spaces were within 10 to 20 percent of
each other.

One core, from the site of well 13DD-
30, Rockdale County, penetrated granitic
gneiss and confirmed that the horizontal
fractures and the enlarged -soft zones had
been correctly identified and measured
(fig. 7). The other core, from the site
of test well 2 (8CC8), Fulton County,
senetrated interlayered gneiss and schist
and confirmed correct identification and
measurements of horizontal fractures in
that well. The core also revealed weath-
ered foliation-plane openings, mostly at
the contacts of schist and gnelss layers,
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that had not been recognized as openings
{n the televiewer pictures (fig. 8). No

.evidence of horizontal displacement was

found on any surfaces of the openings.

The horizontal nature of the observed
water~bearing fractures, the range of
depths at which they occur, the types of
topographic settings they underlie, and
the rock types in which they are present,
all suggest that the openings may be
stress relief fractures (Wyrick and
Borchers, 198l). The mechanism for form-
ing horizontal stress relief fractures
seems to be the upward expansion of the
rock column in response to ercsional un-
loading (Billings, 1955, p. 93; Wyrick
and Borchers, 1981, p. 12), as shown in
figure 9. The formation of stress relief
fractures seems to be dependent on the
volume of overburden removed relative to
the area being eroded, as in a broad
stream valley (fig. 28), or from the area
ad jacent to a ridge or upland area, as
commonly occurs with divide ridges.

Stress rellef fraciures probably do
not llie entirely along a horizontal
plane, but are very low dome-shaped
structures that in cross section would
appear as low arches (fig. 10). The
fractures probably are circular or ellip-
tical in plan view, are slightly inclined
near the outer edges, and have the maxi-
mum void space near the center. Tele-
viewer- plctures indicate that stress
relief fractures an inch or so high
{which could be near the outer edge of
the fracture) are inclined about 5 de-
grees. The arching may produce vertical
fractures that extend toward the surface,
providing avenues of recharge. They also
may serve to connect two or nore stress
relief fractures, thereby forming a net-
work of interconnected fractures.

Horizontal stress relief fractures
seem to occur mainly in large bodies of
granitic and biotite gneiss (water-
bearing Units B and D), but they also are
important in units consisting of gnelss
interlayered with schist (Unit A) and in
schist (Unit C) and amphibolite (Unit Z).
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Too narrow tc measurs
while coring. Sides of
opening are weathered
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Figure 8.

Diagram of drill core from
test well 2 (8CC8), Fulton
County, showing horizontal
fracture in gneiss and open-
ing parallel to foliatiom
between schist and gneiss,
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Figure 9. Stress relief fractures are believed to be caused
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the direction and their length represents strength
of compressional stress.
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the center.

Horizontal fractures probably form sig-
atficant water—bearing openings in large
bodles of gneiss in the south half of the
area and possibly area-wide. Horizontal
fractures were observed in one well (at
Jemorest, Habersham County, northeast of
the GAR) in quartz-mica schist, and they
may be a common occurrence in schist
units having a high quartz content.
Water-bearing stress rellef fractures
also may occur in granites, although none
<ere ldentified during this study.

Bottom=Hole Fracture Wells

driller's records show 25 wells in the

report area that unquestionably derive
large yields from openings at or near the
bottom of the well. All of the wells

, share the characteristic of remaining
! dry? or essentially dry, during drilling
| until chey penetrated ome or two high-
¥lelding fractures. The high-yielding
::iinnes are at or near the bottom of
X S because: (1) the large yields were
N excess of the desired quantity and,

‘_
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tures probably are low arches that have the largest opening near

therefore, drilling ceased, or (Z) in
deep wells yielding 50 to 100 gal/min or
more the large volume of water from the
fracture(s) "drowned out” the pneumatic
hammers in the drill bits, effectively
preventing deeper drilling. Four wells
having identical characteristics were
shown by sonic televiewer logs to derive
water from horizontal fractures. There-
fore, the writers believe that the
bottom~hole fracture wells derive water
from horizontal stress relief fractures.

Bottom-hole fracture wells are of par-
ticular interest because they include the
‘highest-yielding wells in the study area.
Construction data, topographic settings,
and geology for 25 wells that derive
water from bottom-hole fractures are
given in table 4. The general locations
of the wells are shown in figure [l.

In addition to the 25 wells listed :in
table 4, several other wells in the iR
share the characteristic of remaizi~g3
nearly dry during drilling until tn=-

-



Table 4.——Consiruction dats, topographic setting, and wvatar—bearing uni:s
of bottow-hole fracturs wells

{Dcpth of
vater=
Water— Casing ;| bearing
Well beartiag Yileld Depth | depth fracture
aumber | uait (gal/min) (fe) (ft) (fe) Topography
N 3
4CC2 C 100 328 -_ 325 Near head of large drav on
slope of divide ridge.
[ 78842 ] 87 330 52 330 Near head of draw on divide
' ridge.
8AAL0 A 200 352 85 320 Divide ridge surrounded by
strean heads.
9CcCl8 A 30 405 50 110 Point of land.
9HHS A 200 526 12 526 Do.
10AA9 A 200 175 — - Point of land projecting
into stream valley and
shaar zone.
10cCcll 8 . 100 160 18 150 Saddle on ridge at head of
two draws.
10cCl2 3 50 150 30 140 Point of land.
10EES | D 110 450 27 443 Head of draw om cidge
slope.
102229 G 100 430 50 430 Point of land projecting
into flood plain.
108H2 | A,C 150 346 92 330 Broad poiat of land; at
head of draw on ridge
slope.
11cc8 A 40 345 56 335 Head of draw om ridge
slope.
12885 A 100 105 55 65 Crest of broad ridge.
12ccis | B 150 146 126 140 Head of draw near crest of |
narrow ridge.
13ccs8 A 100+ 340 — . 338 Point of land.
13DD55 ) | 120 550 M 540 Crest of divide ridge sur-
rounded by stsam heads.
13DD56 B 348 410 103 400 Head of draw on divide
ridge surrounded by stream
heads.
13DD69 B 172 435 25 430 Creast of divide ridge sur~
rounded by stream heads.
130089 | 3 150 230 12 220 Do. ,
lacels | A % | 200 10 17 Do.
147723 3 100 398 46 395 Ridge crest.
16727 | & 254 { 265 54 250 Orav on ridge slope.
14FF8 E w71 £ 302 30 290 Near hesad of draw ou slope
i of divide ridge.
14FF9 [ 4 400 352 40 340 Base of ridge in streaaz
! valley.
14FF10 4 270 L1 20 330 Stream valley.
|
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obtained a large yield from one or two
openings at depth. According to the
memories of thefir owners and drillers,
these wells derived their entire yields
from one or two openings at or very near
the bottom of the holes. The writers
beljeve these wells also are baottom=~hole
fracture wells that derive water from
stress rellef fractures, but they were
omitted from the table because no written
records of the wells were available.

Areal Extent of Stress
Relief Fractures

No practical means was found to meas-
ure the areal extent of stress relief
fractures. Conyers well 13DD56, which {s
410 ft deep and supplies 348 gal/min, is
known to be connected with a 470-fooc
deep residential well about 400 ft to the
north-northeast. The connection between
the two wells was discovered when com-~
pressed air used to drill the residential
well began escaping from the Conyers
well.

Well 13DD90, about 2 miles southwest
of Conyers, which derives water from
horizontal fractures, {3 affected by
wells 300 and 600 ft to the south, and
seems to interfere with a well about
1,000 ft to the west. Conyers wells
13DD54 and 13DD55, on the other hand, are
about 1,500 ft apart and tap separate
horizontal fractures.

The spacing of these and other wells
indicates that horizontal stress relief
fractures probably range from as little
as 100 ft to more than 1,000 ft across.
The areal extent of individual fractures
may be controlled by rock type, the sfize
of the rock body, the geologic structure,
and the amount of overburden removed
relative to the area of the fracture.
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Locating Horizontal Stress
Relief Fractures

Because of their horizontal nature
the fact that they occur mainly at dep
of 150 to more than 600 ft, stress rel
fractures are not revealed by structu
and stratigraphic features norma
associated with increased bedrocx per
ability. The only clue to their pr
ence, recognized thus far, is topograp
setting. Although wells tapping horiz
tal fractures occupy a variety of to
graphic settings ranging from ri
crests to broad stream valleys, a la
percentage of the wells occur ia th
rather distinct types of topographic s
tings. A knowledge of these settiags
aid in selecting sites for high-yield
wells in areas having horizon|
fractures.

The types of topographic settings a

A. Points of land formed by (!l)
streams converging at acute angles (f
12B, C), (2) two subparallel tributar
entering a large stream (fig. 12A,
and (3) land protruding into the w
flood plains of large streams (fig. 12
In | and 2, the points of land genera
are less than 2,000 ft across.

B. B8road, relatively flat ri:
areas, commonly on divide ridges, ¢
are surrounded by stream heads (figs.
and 14). The wells are on the ri.
crests and in the upper reaches
streams flowing off the ridges. S
areas are the sites of many towns
communities and, therefore, are cent
of municipal and industrial pumpage.

C. Broad valleys formed by the
moval of large volumes of material re
tive to the land on either side (f
28).
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Zones of Fracture Concentration

Aquifers of low to moderate productiv—
{ty may yield large quantities of water
to wells from localized zones of in-
creased porosity and permeability created
by the concentration of fractures. These
zones of fracture concentration generally
are between 30 and 200 ft wide, along
which the bedrock ig shattered to an in-
definite depth by numerous, nearly verti-
cal, closely spaced fractures or faults
of small displacement that are alined
approximately parallel to the long axis
of the fracture zone (fig. 15). The
zones of fracture concentration extend in
straight or slightly curved lines that
range in length from a few hundred feet
to several miles. Straight or slightly
curved linear features a mile or more
long, associated with these fracture
zones, are visible on aerial photographs
and topographic maps and are known as
lineaments; shorter features are called
linears.

Zones of fracture concentration tend
to localize valley development. Rock

weathering is greatest along these |
ture zones because they transmit |
quantities of moving water. The
creased chemical weathering, coupled
the erosive action of surface wa
localizes the valleys over these fra«
zones (fig. 16). The chances of obt
ing a high-ylelding well are good in
floors of valleys developed over a £
ture zone (Parizek, 1971, p. 28-36).

Valleys developed over fracture z
commonly possess distinctive characte
tics that make them recognizable on !
graphic maps, aerial photographs,
satellite imagery. Among the feat
most easily recognized are: (1) str:
stream and valley segments, (2) abr
angular changes in valley alinement,
(3) alinement of gullies, small der
sions, or sinkholes (in marble).

In the GAR, zones of fracture con
tration have localized valley develo;
mainly ia the norcth part of the
Wwhere topographic features dewel

L)
@
STH
]
&Y
7~
i
! A
L -Asidi bl
----- oM GATER 74 ;
Figure 15. Zones of fracture concentra-

tion consist of nearly verti-
cal closely spaced fractures.
Modified from Parizek (1971).
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under geologic coamtrol. Several high-
ylelding wells in the north part of the
area occupy sites on the floors of
straight stream valleys that seem to have
developed over fracture zones.

For example, the water supply for the
Lake Arrowhead resort community, in
northwest Cherokee County, was success-
fully developed in rugged terrain charac-
terized by generally low=-ylelding wells,
by drilling into zones of fracture con-
centration. Six production wells that
penetrate zones of fracture concentration
supply a combined total yield of about
560 gal/min. Driller's. logs revealed
that all of the wells having ylelds be-
tween 50 and 200 gal/min penetrated siz-
able fracture systeus consisting of one
or more large fractures or zones of
closely spaced fractures. The largest
ylelds came from zones of closely spaced
fractures.

All the high-yielding wells occupy
sites along straight stream segments, or
where valleys make abrupt, angular
changes in direction. Figure 17 is a map
of part of the Lake Arrowhead area show-~
ing the locations of high-y{elding and
low=-yielding wells, to illustrate how
yields relate to topographic settings.
All of the high-yielding wells are in
settings that strongly suggest the pres-
ence of zones of fracture concentration.

As most zones of fracture concentra-
tion are rather narrow—30 to 200 ft wide
-~-precision in locating wells was re~
quired to insure penetration of the
water-bearing fractures. For example,
wells 9JJ6 and 9JJ8 penetrated a fracture
zone and yielded 80 and 200 gal/min,
whereas well 9JJ12, which is situated
slightly off the fracture zone, penetra-
ted mainly solid fock and ylelded only 13
gal/min.

Valleys possessing the distinctive
characteristics of those developed over
zones of fracture concentration--straight
stream and valley segments; abrupt, angu-
lar changes in valley alinement; and
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alinement of gulleys, small depressi
and gaps in ridges--are common in
north part of the GAR. Many of t!
features overlie permeable fracture z
and may be capable of supplying la
yields to wells. For example, we
11GG1ll and 1lGGl2 in Forsyth County «
supply 200 gal/min from a fracture
in amphibolite of water—bearing Uni:
The fracture zone, which runs at ae:
right angles to the strike of the r«¢
underlies two straight stream sega
that are alined with a gap in the in!
vening ridge (fig. 18). uaer
straight stream segments of similar c¢
acter occur in the north part of the
and may supply large quantities of w:
to wells.

Fleld investigations showed, howe:
that not all linear features in the n
part of the area overlie permeable f
ture zones. Several straight streanm
valley segments in the Sweetwater Ci
area of Douglas County were found t«
on rock having an average spacing
joints and fractures. None of the
leys was found to be associated wit
zone of fracture concentration. Pos
bly, these valleys were localized ¢
fracture zones that subsequently erc
away, leaving rock of average permeat
{ty. Depending on the depth of s
cover and the amount of rock exposed,
may not be possible to verify the p1
ence of concentrated fractures by fi
examination.

Zones of fracture concentration ¢
occur in the south half of the area,
all that were identified in the fi
occupied hills and ridges and were
asgsociated with valley development.
superimposed dendritic drainage in !
part of the area seems to have gresz
limited the localization of valleys
zones of fracture concentration. Val
localized over fracture zones may be
ited to the headwaters areas ot drain
where stream courses, draws, and ot
depressions were formed after renoval
any preexisting cover and drai-ijes «
established under geologic control. -



Yo
- s '
ros -
4 - —_— S —— s | -~ —-
-~ F A o e
Base from U.S. Geotogical Survey
Waleska 1:24,000, 1974
0 { MILE
| — | = J

CONTOUR INTERVAL 20 FEET
NATIONAL GEOQDETIC VERTICAL DATUM OF 1929

EXPLANATION

~— = — ZONE OF FRACTURE CONCENTRATION

?%JOLL WELL-Top number is well identification. Bottom number
indicates yield, in gallons per minute.

Figure 17. Relation of zones of fracture concentration to well ylelds, lake Arrow-

head area, Cherokee County. Modified from Cressler and others (1979).

-

33




¥

° ' [
34 07 30 Pt

Sirmingham 1:24,000, 1968

0 I MILE
[—— T - ]

CONTOUR INTERVAL 20 FEREET
NATIONAL GEODETIC VEATICAL DATUM OF 1929

EXPLANATION

— e ZONE OF FRACTURE CONCENTRATION
= = == == PROBABLE ZONE OF FRACTURE CONCENTRATION

O%WELL-Top number is well identification. Bottom
o number indicates yieid, in gallons per minute.

Figure 18. Permeable zones of fracture concentration commonly lie
along straight valley segments that aline with gaps in
ridges.

34



A

pay explain why most high-yielding wells
{n the south part of the area that occupy
calley settings are in headwaters areas.

Early in the study the writers ob-
served that many straight stream and val-
ley segments in the south half of the
srea have a persistent strike of N. 35°-
J0° W. Near Milstead in Rockdale County,
several linear valleys having this strike
are coincident with or closely associated
with diabase dikes. Southwest of
aclanta, between Forest Park and Newnan,
several straight stream and valley seg-
gents also strike N. 35°-40° W., but are
not assoclated with diabase dikes. Be-
cause of their nearly identical strike
with the dikes, the writers considered
the possibility that these valley seg-
ments could have developed along the same
system of tension joints that was in-
truded by the diabase to the east and,
therefore, could overlie zones of in-
creased permeability. A test well was
drilled in a linear valley formed by a
seguent of Camp Creek south of Riverdale,
Clayton County (fig. 19), to check bed-
rock permeability. The well, which is
600 ft deep, penetrated nearly solid
gneiss and schist (Unit A) and yielded
less than 10 gal/min. The results of
this test provided the first hard evi-
dence that these linear valleys were not
localized over zones of fracture concen-
tration and that their common strike was
not a product of geologic control. This
raised the question: could the parallel
streams in the area having a common
strike be a product of deandritic
drainage?

In an attempt to answer this question,
topographic maps of parts of the Georgia
Coastal Plain were examined to see wheth-
er in other areas of dendritic drainage,
Streams assume parallel courses and main-
tain a similar strike over large areas.
The maps showed that in the Coastal
Plain, streams have a common tendency to
form several straight valley segments
that follow essentially parallel courses.
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Thus, the parallelism of several straight
valley segments 1in the south half of tie

GAR seems to be a normal development of
dentritic drainage style and may not be
related to bedrock permeability.

Small-Scale Structures that Localize

Drainage Development

Small~scale structures that localize
drainage development play a major role in
determining the availability of ground
water. The structures include joints,
bedding or compositional layering, ftoli-
ation, cleavage, and the axial planes of
small folds. Such structures represent
inhomogeneity in rocks and form planes of
weakness that enhance the rapidity and
depth of weathering, bringing about in-
creases in permeability.

Rocks generally are more permeable in
directions parallel to these structures
than across them. Preferential perme-
ability in weathered schists and foliated
rocks has been documented by Stewart
(1964) and was observed during this
study. (See gsection.oan contact zones
under "Availability”, cthis report.) As
rocks weather, water moves through planar
openings and establishes paths of circu-
lation that increase the rate and depth
of weathering. Weathering progresses
rapidly and deeply along planes of bed-
rock weakness, tending to localize drain-

age development in much the same way as
discussed for zones of fracture

concentration.

Where small-scale structures underlie
and trend parallel to stream valleys,
drainages, and draws that concentrate tne
flow of water, they can be avenues of
greatly increased permeability. ‘wells
drilled into drainages that flow parallel
to structural features in the underlying
bedrock commonly supply large vields.
Relating small-scale structures to Ine
topography and drainage 1s a verv
cessful method of selecting high-yielc:ing
well sites.

Sl
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Figure 19. Topographic setting of the test well drilled in the linear valley formed
by a segment of Camp Creek south of Riverdale, Clayton County.



gecause small-scale structural fea-
st localize drainage development
to bring about significant in-
reases 1n permeabilicy, they are most
cseful in the north half of the report
::ea where streams have developed under
eologic control. They also may be use-
ful in headwaters areas in the south.

rures @
{n order

In the south half of the report area,
some high-ylelding wells are obtained by
drilling in small draws and drainages 1in
the headwaters areas of large streams.
Commonly, where wells on hilltops and
ridge crests furnished insufficient
yields, successful wells resulted from
goving to sites in the nearest draw or
headwater drainage. Because these upper-=
post drainages formed after removal of
any preexisting cover, their locations
have been influenced by the underlying
pedrock structure and, therefore, they
occupy relatively permeable zones.

Folds

Rocks in the GAR were too ductile
during periods of major deformation to
develop open joints. The latest two fold
setg, however, occurred after the rocks
cooled and were under less pressure, pro-
ducing open joints that are concentrated
along the fold axes (Michael W. Higgins,
U.S. Geological Survey, oral commun.,
1981). The folds, which are east-west
and north-south trending open folds rang-
ing from less than 75 to more than 600 ft
across, are recognizable in road cuts and
quarries (fig. 20), from where they can
be projected into low areas favoring deep
weathering and increased recharge. In
the absence of more productive features,
concentrations of joints along fold axes
in the right topographic settings may be
capable of supplying large well ylelds.

Shear Zones

The Geologic Map of Georgia (Georgia
Geological Survey, 1976) shows a number
of major shear zones south and southeast
of Atlanta, in northern Spalding County

-
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and in Rockdale, Newton, and Walton Coun-
ties (plate 1). In relating well loca-
tions and yields to geology and struc-
ture, some of the highest yielding wells
(100 gal/min to more than 200 gal/min)
were found to be in these and other shear
zones. Driller's logs of some of these
wells report “broken rock™ and “flint
rock” in the wells, indicating that the
wells penetrate shear zones. Other high-
ylelding wells are near shear zomnes and
also penetrate permeable rock, although
details about the type of rock penetrated
were unavallable.

Many of the shear zones strike north-
east and dip steeply to the southeast.
They vary in length from less than 1| mile
to about 7 miles. Although the geologic
map shows shear zones to be continuous,
field observations indicate that the
longer shears may consist of a series of
discontinuous zones that trend nearly
parallel. The shear zones form prominent
topographic lineaments and linears, gen-
erally consisting of low, narrow ridges
flanking long, fairly straight valleys.
The lineaments can be traced for miles in
the field and are readily visible on
topographic maps. Thicknesses of the
shear 2zones are unknown, but the width of
the associated valleys indicates that
they may be as much as several hundred
feet thick.

The shear zones occur in a variety of
rock types, though most are in granitic
gneiss (Unit B). The sheared rock con-
sists of two types: flinty crush rock
and sheared country rock.

The flinty crush rock {s light-tan or
buff colored, is very fine grained to
cryptocrystalline, and breaks into swmall
angular blocks. In hand samples {t is
easily distinguished from vein quartz.
The more intensely sheared flinty crush
rock weathers to small, flat, diamond-
shaped pleces produced by intersecting
shear planes. This is the single most
consistent feature found in nearly all of
the shear zones. Buff-colored flinty
crush rock most commonly is associated
with felsic granites and granitic
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{nfluence of geologic control. The to-
pography and drainage are closely related
to bedrock permeability and therefore
conventional methods for locating high-
yielding well sites apply to most of the
area. The south half of the area, on the
other hand, has superimposed dendritic
drainage style in which streams developed
independently of the underlying bedrock.
There, the topography and drainage are
poorly related to bedrock permeability
and high-yielding wells commonly occupy
ridge crests, steep slopes, and bare-rock
areas normally considered sites having
low yield potential.

2. Geologic and topographic studies
of 1,051 high-yielding well sites re-
vealed that large well ylelds are avail-
able only where aquifers possess local-
ized increases in permeability. This
occurs mainly in association with spe-
cific structural and stratigraphic fea-
tures: (l) contact zones between rock
units of contrasting character and within
multilayered rock units, (2) fault zones,
(3) stress relief fractures, (4) zones of
fracture concentration, (5) small=-scale
geologic structures that localize drain-
age development, (6) folds that produce
concentrated jointing, and (7) shear
zones. Methods were developed for se-
lecting high-yielding well sites using
these structural and stratigraph
features.

3. Borehole sonic televiewer logs re-
vealed that high~yielding water—-bearing
openings in granitic gneiss (Uait B),
biotite gneiss (Unit D), gneiss interlay-
ered with schist (Uanit A), and quartz~-
mica schist (Unit C) consist mainly of
horizontal or nearly horizontal fractures
1 to 8 inches in vertical dimension. The
writers believe these are stress relief
fractures formed by the upward expansion
of the rock column in response to ero-
sional unloading. Core drilling at two
well sites confirmed the horizontal
nature of the fractures and showed no in-
dication of lateral movement that could
be interpreted as faulting.
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Wells that derive water froam hat
tal fractures characteristically ;
essentially dry during drilling
they penetrate the high-yielding
ture. The high-yielding fractures
or near the bottom of wells because
the large yields were in excess ¢
desired quantity and, therefore, dr
ceased, or (2) in deep wells yieldi
to 100 gal/min or more the large
of water from the fracture(s) "dr
out” the pneumatic haammers in the
bits, effectively preventing deeper
ling. Twenty-five wells in the
area are known to derive water fron
tom-hole fractures, all of which ar
lieved to be horf{zontal stress r
fractures. The wells occupy a vari
topographic settings, including
valleys, ridge crests, steep slopes
bare-rock areas, because horizontal
tures are present beneath upland
lowlands alike.

Wells deriving water from stres
lief fractures have much greater av
depth than wells reported from
crystalline rock areas. Many o
wells are 400 to 600 feet deep and .
water from a single fracture at the
tom of the hole.

4. Contrary to popular belfef,
wells in the GAR are highly depen
and have records of sustaining
ylelds for many years. Sixty=-six m
industrial and municipal wells have
pumped continuously for periods of
more than 30 years without experie
declining yields.

5. Large supplies of ground
presently are available in the
Most of the 1,165 high-yielding wel!
ventoried during the study supply £:
to more than 200 gal/min. The dist
tion of these wells with respe
topography and geology indicates
most were located for the coanvanien
the users and that the large ~vield
sulted mainly from chance, rither
from thoughtful site selectio~. B



ploying the gsite selection methods out-
1ined in this report, it should be pos-
gible to develop large supplemental
ground—water supplies in most of the area
from comparatively few wells.

6. Well water in the area generally
i{s of good chemical quality and is suit~-
able for drinking and most other uses.
Concentrations of dissolved constituents
are falrly consistent throughout the
area, and except for iron and manganese,
rarely exceed drinking water standards.
However, in some more densely populated
areas, aquifer contamination from septic
tank effluent is a significant problem.
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don ore deposits(Haseltine, 1924, and aluminosilicate deposits
yPrindle, 19235 Fureron and Teague, [945).

[n the vears hetween 1945 and 1966, only two reports on
the nortaern Pledmant were published: Crickmay's (1952)
gxterton rocksoof Comgor and Hurst's 01955
wecorle mag o the Kennesaw Mountain-Sweat Mountain
ared. In his report. Crickmay coned the belt terminology for
Voot and incided what in this report i< termed northern
Pedmont 0 nis Wedowee-Ashiand and Tallulah belts.

Pablications relating to the geology of the northern
Piodmaont picked un again in the late 196805 with Higgins
iossireportand map cHiggins, 196510n the Brevard zone. In
these publications. Higgins outlined the general stratigraphy
north of the Brevard fault zone near Atlanta and introduced
the term Nandy Springs Sequence, which was subseqguentiy
revized to the Sandy Springs Group by Higginsand McConnel)
(19784, 197xbi. In the early 1970°s Hurst published two
reional studiest 1970, 1973) on erystalline rocks in Georgia, In
the latter of these. Hursti1473) used the term *Blue Ridge” for
what in this report is referred to as northern Piedmont. In
addition, Hurst 11973), using terms originally introduced in
Alabama by Adams (1926), defined the Ashland Group and
Wedowee Formation in Georgia. These terms, derived from
rock units described in Alabama. were used to define rocks in
<he southwestern part of the northern Piedmont. The use of
these terms= and their applicability are discussed in detail ina
later section,

Hurst and Crawford (1970) published a report on the
sulfide deposits of the Coosa Valley area which included
geochemical maps as well as reconnaissance mapping in
P‘dult“n){ and Haralson Counties and descriptions of cores
from various sources. Similar compilations were published by
Long 197D and Hurstand Long (197 1) for the Chattahoochee-
Flintarea. Crawford and Medlin 1970, 1971, 1973, 1979 and
Mediin and Crawford (1973 deseribed the stratigraphy and
structure of the northern Piedmont in west-central Georgia.
These reports presented interpretations regarding the
stratgraphy and structure of the area between the Cartersville
and Brevard fault zones. Additional publications from the
mid-to-early 19700 are: the petrology and geochemistry of
some of the felsic gneisses in west Georgia (Coleman and
aothers, 1973: Bearden, 1976; Sanders. 1977); origin and
Arontium tsatope composition of amphibolites in the Carters-
viile to Viida Rica area iHurst and Jones, 1973; Jones and
others, 1974y a weologic map of Forsvth and parts of Fulton
Cotinties ( Murrayv, 189730 open-file maps of an area along the
northwestern border of the northern Piedmont (Crawford.
196 1977a. 1977hr and K-Ar dates of rocks on either <ide of
the Brevard zane 1Stonebraker. 1973).

In the late 1970°s there was a revival of interest in
publications regarding economic minerals and their occur-
rences. Cook (197xb, 1978¢) reported on soil geochemistry in
the area of the Franklin-Creighton gold mine and on several
other massive suifide deposits in western Georgia. Somewhat
luter Abrams and others (1981}, Abrams and McConnell
(I la, 19%2a. 1982h, 1982¢) and McConnell and Abrams
(19%2h, 19831 interpreted the massive sulfide and gold deposits
in west Georgia to he voleanogenic in origin and showed the
genetic and geographic relationship between banded iron
formation and most of the major massive sulfide and gold
deposits in west (Georgia,

Cpp ot of Sy

During the late 197(0's and early 19x1's the results of
studies on stratigraphic and structural problems in the
northern Piedmont on both local and regional scales were
publizhed. Higgins and MeConneil 11497xa: 197 by revised and
formalized the terminology of the Sanuy Springs Group: Kiine
clomn Xy indicated that rocks of the Sundy Springs Groug
are presentsouth of the Brevard fault zone: MeConnell 11 9x0
deseribed a metabasaltic unit with back-are busin affinites
iLe. Pumpkinvine Creek Formationi on the northwestern
border of the northern Pledmont: and Abrams ard McCannel]
cioxTa, 1=t and MeConnell and Abrams 1973 wvsiaad <he
stratigraphy and structural interpretations in
Villa Riea area emphasizing <he infhience .
deformation inthisarea. Two regionai stwiies wer o
in thix period. MeConnell and Costello r 19801 e :
across the northern Piedmont and southwesterr
and defined the major rock units and straetura - «
those twoareas. and MeConnelland Abrams< 1924 compried
the available data for the northern Piedrion: arra vne map.

SOUTHERN PIEDMONT AND BREVARD FAULT ZONE

The term southern Pledmont. as ised in this report,
consists of rocks southeast of the Brevard Tw ot zone, This
usage would include parts of King's 119531 Inrer Piedmont
belt and Crickmay’s (19521 Dadeville belt.

Aswithall of the aforementioned geographiv areas. <ome
of the earliest work performed in the southern Piedmont was
published in the form of bulletins deseribing economic mineral
oceurrences. Economie minerals and rocks that were diseussed
in this area include corundum (King. 1=911 roid 1 Yeutes and
others, 1896 Jones, 1909); asbextos, soapstone and tale deposits
iHopkins, 1914y granites and gneisses tWatson, 20201 kvanite
and vermiculite (Prindle. 1935). sillimanite and kvanite
tFureronand Teague, 19451 and pyrite depositst Shearer and
Hull. 191%).

The first significant study of the geology of the soutnern
Piedmont outside of economic reports wus that done by
Crickmay (1952} in his study of the crvstailine rocks in
Georgia. Crickmay (1952) termed rocks of the Brevard fault
zone the Brevard belt and rocks southeast of the Brevard the
Dadeville belt. Two observations in Crickmay's report are
interesting in light of the current ideas regurding the nature
of the Brevard fault zone. Crickmay commiented on the
“button” schist. suggesting that it resulted from the formation
of asecond cleavage, and also noted that rocks=of Uie Dadevitle
belt were "essentially a repetition of the rocks of the Tallulah
belt .. "(i.e. northern Piedmont) (Crickmuay. 1952, . Bl

Following the work of Crickmay, interest turned to the
major post-metamorphic granite intrusives which are so
prominent in the Piedmont southeast of the Rrovard zone.
Herrmann (1954) provided the first detailed majpping in the
southern Piedmont in the Stone Mountair-Lithonia distriet.
Herrmann (1954) described in detail ¢ <tructure and
petrography inthisareaas well as the apyrewute industry that
had developed. Beginning in 1957. a series of abs<tracts and
drticles was published regarding the age of <ome of the
aforementioned granite intrusives. Pinson uni others (1957
reported ages of approximately 280 m.v. for the Stane
Mountain Granite, 290 m.y. for the Lithonia vineis=. and 340
m.y. for the Ben Hill Granite. Subsequent nublications by
Pinson and others 11957a. 19531 and Grunenfelder and Silver



(195%) redefined the ages for the previnusly mentioned rock
units and gave an age of approximately 295 m.v. for the Panola
Granite, [nterest in the age of these post-metamorphic intrusive
rocks continued into the 1960°s, 197tVs and 1980°s as the
methodology of isotpic dating improved and the precizion of
the age determirations was refined. Although the exact ages
for these intrusive bodies varied, the =ucceeding reports tie.,
Longrand others, 1959 Whitney and others, 1978; Dallmever.
197=: Atkins and Higgins, 1930 Higgins and Atkins, 1981
essentially confirmed fate Paleozuvic ages for the post-
metamorphic intrusive roeks. The results of investigations
into the timing of metamorphizm were being reported at the
same time as ages for post-metamorphic intrusives. Initial
K-Ar work on schists and gnetsses in the southern Piedmont
by Pinson and others (1957), Kulp and Eckelmann 11961 and
Long and others (19591 indicated ages from approximately
330 muy. o 250 my. with a distinet “younging” trend to the
southeast from Atlanta. Kulpand Eckelmanni 19611 suggested
that these ages indicated two periods of regional meta-
morphism:one at approximately 350 m.y. and the second near
250 muy. ago. Using the above ages. Hurst 119701 coined the
term "hot belt™ for the area containing the vounger ages.
Stonebraker 11973 provided additional K-Ar analvses on
samples from traverses across the Brevard zone near Atlanta.
Finally. Dallmever (19751 indicated that “Ar Ar ages
suggested that the vounger age-dates obtained by K-Ar
methods are the result of differences in cooling and uplift
rates. He suggested an age of 365 m.y. for peak metamorphism
of the region described here as southern Piedmont (Dallmever.,
19751,

Outside of isotopic dating efforts. genlogic interest in the
southern Piedmont during the late 1950's and 1960's was
concentrated around the Stone Mountain Granite, Reports
regarding mineralogical variation | Wright. 1466), weathering
(Grant. 1963). and intrusion mechanics (Grant, 1969) of the
Stone Mountain Granite were published during this time
period. Girant (19n2) also led a field trip into the Stone
Mountain-Lithonia district. The 1970's and early 1980°s saw a
continuation of geologic interest in the Stone Mountain (iranite.
Reports on the origin (Whitneyv and others. 1976) and
geochemistry (Atkins and others. 1980b)of the Stone Mountain
Giranite as well as another field trip guidebook for the area
(tirant and others. 19%0) were published.

After a gap of over a decade. publication on the strati-
graphy and structure of the southern Piedmont resumed in
the mid-1960's with the publications on the Brevard zone by
Higgin< (1966, 1965). [n the recent past, reports regarding the
various aspects of stratigraphy and structure were published
(i.e., Atkins and Higgins, 1978, 1920: Atkins and others, 1980a;
Higgins and others, 19x0a, 192%0b: Higgins and Atkins, 1981:
Kline, 1980, 1981},

Much of the preceding geologic information from all of
the aforementioned geographic areas was included in the
compilation of the 1976 State Geologic Map of Georgia. This
map also included unpublished reconnaissance mapping by
various geologists { Georgia Geologic Survey, 1976),

STRATIGRAPHY

Introduction

Detailed and reconnaissance geologic mapping has formed
the basis on which stratigraphic successions for the Blue
Ridge. northern Piedmont and southern. Piedmont were
developed. Much of this mapping expanded upon earlier
reconnaissance mapping by many authors.

In the Blue Ridge. the proposed stratigraphic terminology
and correlations are. o some degree. a return to those of C.W.
Haves (15451 in his unpublished report on the Cartersville
t-minute sheet. Although written nearly 100 yvears ago.
Hayves' report on the Cartersville area. particularly the
stratigraphic correlations and his interpretatiorn of the
relativnship between the Corbin Gneiss Complex and its cover
rocks. 1s consistent with our interpretations.

South of the Allatoona fault and narth of the Brevard
zone, imprecise and over-extended terms such as Ashiand and
Wedowee are abandoned in favor of two major groups ti.e..
New Georgia and Sandy Springs Groups) that are distin-
guished on the basis of lithology, protolith, and depositiona;
environment. Resolution of a recognizable stratigraphy in the
northern Piedmont also has led to the recognition of strat:-
graphic indicators for massive sulfide and gold deposits
tAbrams and McConnell. 19%2a).

Southeast of the Brevard fault zone. Higgins and Atkins
(1931) defined the Atlanta Group. In this report. we use units
defined by Higgins and Atkins. but reinterpret the structural
setting. redefining the major structural feature. the Newnan-
Tucker synform. as a synformal anticline rather than a
synformalsyneline asoriginally proposed t Higgins and Atkins.
19%1). The stratigraphic succession used in the Vallev and
Ridge ix after Cressler (1970} and Cressler and others (14749,
which were modified from Hayes (1902) and Butts and
Grildersleeve (1948),

The following discussion describes in detail only those
rock units that are in areas which have undergone substantial
revisionduring this investigation. In this report capitalization
of previously defined stratigraphic units follows the original
author’s usage unless otherwise defined in this text. For a
description of all stratigraphic units within the Greater
Atlanta Regional area see Appendix A of this report.

Stratigraphy of the Valley and Ridge

Rocks ranging in age from Lower Cambrianm?1to Pennsyi-
vanian are present in the Valley and Ridge portion of the
(rreater Atlanta Regional Map. Our work in the Valley and
Ridge portion of the Greater Atlanta Region was directed at
an area in the immediate vicinity of Cartersville {Fig. 2). For
this reason we have limited our discussion of Valley and Ridge
stratigraphy to rocks in that area. This means that only Lower
Cambrian rocks (Chilhowee through Rome Formations) are
discussed. The reader is referred to Appendix A for detailed
descriptions of the Middle Cambrian through Pennsylvanian
section in this area.
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Figure 2. Regional location map showing boundaries of the Greater Atlanta

Regional Map and regional setting of map area (modified after
McConnell and Costello, 1982).



Stratigraphic control is another aspect to the Brevard
fault zone. Hatcher (1975, 1978a) indicated that the Brevard
fault zone was stratigraphically controlled for at least part of
its lengthand is bordered by several equivalent rock units (i.e.,
Heard group. Sandy Springs Group, Tallulah Falls Formation.,
Ashe Formation) for most of its length. In the Greater Atlanta
Regional Map area. the stratigraphic distinction is not as clear
as it is to the northeast. Although the Sandy Springs Group is
present along the northwestern boundary of the Brevard zone
in the Greater Atlanta Region, the absence of units defined as
Chauga River Furmation (Hatcher. 1969) south of Flowery
Branch complicates the issue of stratigraphic control of the
Brevard zone. In this area, rocks of the Sandy Springs Group
oceur on both sides of the Brevard fault zone (Kline, 1980,
1981). However. the Wolf Creek Formation (Higgins and
Atkins, 1981), aunit composed of thinly laminated amphibolite
interlayered with “button” schist. is lithologically and
texturally <imilar to and in the same relative tectonic position
as the Poor Mountain Formation in northeastern Georgia
where the -Poor Mountain Formation borders on the Alwo
Allochthon(Hatcher. 1978b). The Wolf Creek Formation may
represent the lithostratigraphic equivalent of a portion of the
Poor Mountain Formation and the stratigraphic association of
the Brevard fault zone readily apparent to the northeast would
be present at least as far southwest as Atlanta, A speculative
extension of thiscorrelation would be that the rocks exposed in
the Newnan-Tucker <ynform may represent another allochthon
resting an Poor Mountain Formation equivalents.

SOUTHERN PIEDMONT

In the recent past. the so-called “belt” terminology or
geographic separation of rocks (i.e., northern and southern)
was criticized for its ambiguity and in some cases its in-
applicability (Crawford and Medlin, 1970; Medlin and Craw-
ford. 1973: McCunnell. 1980b). However, no suitable replace-
ment was proposed toenable geographic placement of various
rock sequences within the regional geologic framework. In the
Atlanta area. rock sequences north of the Brevard fault zone
were redefined by one set of workers (McConnell and Costello.
1980b: Abrams and McConnell, 1981la; McConnell and
Abrams, 1982a. 1982b: this report). while south of the Brevard.
another set of workers has redefined stratigraphic relation-
ships (Atkins and Higgins, 1980; Higgins and Atkins, 1981).
Although similar rocks and stratigraphic sequences exist on
both sides of the Brevard zone, little effort has gone into
relating the two areas. Thus, the geologic distinction between
rocks on either zide of the Brevard zone 1s more apparent than
real.

Atlanta Group

Studies of stratigraphic relationships within that portion
of the Greater Atlanta Regional Map southeast of the Brevard
zone generally are limited to two reports (Atkins and Higgins,
1980; Higgins and Atkins, 1981). These reports define a
stratigraphic succession of rocks (Atlanta Group, Fig. 11) that
occurs in either a synformal anticline or a synformal syncline
(Higgins and Atkins. 1981). Higgins and Atkins (1981)
interpret this structure as a syncline, but indicate that the
stratigraphic sequence they propose is inverted if the alterna-
tive hypothesis is correct. Many rock unitsdefined by Higgins

and Atkins (1981) are lithologically similar to units defineq
northwest of the Brevard fault zone (Appendix A gives a brigf
description of all rock units in the Greater Atlanta Regiong]
Map south of the Brevard fault zone). In the Atlanta arey
Kline (1921). 19811and McConnell (1980b) indicated that rocks
of the Sandy Springs Group are present on both sides of the
Brevard fault zone. This is consistent with observationg
farther northeast (Hatcher, 1978b), as well as those related ¢,
this report (Plate [a). The recognition that similar rock
sequences exist on both sides of the Brevard zone opens the
way for a reinterpretation of stratigraphic relationships
within Higgins and Atkins' (1981) Atlanta Group using age
and structural relationships established north of the Brevarg
zone. Rocks northwest of the Brevard zone can serve as a guide
for stratigraphic interpretation because of the nonconformable
relationship between Grenvijle basement and Sandy Springs
Group equivalent Tallulah Falls Formation in northeastern
Georgia (Hatcher, 1974, 1977). Therefore, some indication of
stratigraphic “up” is available northwest of the Brevard zone.
Comparing mineralogical characteristics of some units in the
Atlanta Group with those defined in the northern Piedmont
also allows for the reinterpretation of the origin of several rock
units defined by Higgins and Atkins (1921), in particular, the
Intrenchment Creek Quartzite. The Intrenchment Creek
Quartzite is defined as a spessartine-bearing quartzite (coticule
rock) and mica schist unit that is composed locally of 15 1030
percent spessartine garnet and 70 to 35 percent quartz
(Higgins and Atkins, 1981). The chemical composition of this
rock is attributed to be the result of “*halmyrolyvtic alteration”
of oceanic sediments associated with mafie voleanic rocks by
Higgins and Atkins (1981, pg. 20). However, spessartine-
bearing quartzites are common in the predominantly vol-
canogenic New (;eorgia Group northwest of the Brevard zone
and in volcanogenic sequences elsewhere(John Slack. personal
commun., 1982). In the New Georgia (Group spessartine
quartzites are associated with banded iron formation. In
addition. manganiferous quartzites are a facies of banded iron
formation in the Draketown area and contain up to 53 percent
manganese {Abrams and McConnell, unpublished data). We
suggest that a more likely origin for the Intrenchment Creek
Quartzite is derivation from exhalative processes and depo-
sition as a siliceous chemical sediment within a voleanie
terrain. The aluminous nature of the quartzite may suggest
inclusion of a clay fraction (Abrams and McConnell. 19382b).
The presence of garnet facies iron formation in association
with mafic and felsic volcanics (i.e.. Camp Creek and Big
Cotton Indian Creek Formations; Higgins and Atkins, 1981)
southeast of the Brevard fault zone is similar to relationships
observed in the New Georgia Group northwest of the Brevard
zone. The fact that similar stratigraphic sequences are present
on both sides of the Brevard zone (Hatcher, 1972, 1978b:
Crawford and Medlin. 1973:; Kline. 1980, 1931: McConnell,
1980b) and that lithologic similarities exist between the New
Georgia Group and the Intrenchment Creek Quartzite, Camp
Creek Formation, Big Cotton Indian Creek sequence suggest
that they formed in similar environments, possibly con-
temporaneously. If the above-mentioned stratigraphic
sequences are coeval, a basis for reinterpreting the character
of the Newnan-Tucker synform (Higgins and Atkins, 1981)
exists, In this report, the Camp Creek Formation. Big Cotton
Indian Creek Formation and Intrenchment Creek Quartzite




are interpreted as the oldest units in the Atlanta Group
(analogous to the New (jeorgia Group northwest of the
Brevard fault zone) and the Newnan-Tucker synform. there-
fore. is a synformal anticline with stratigraphically younger
anits oceurring on limbs of the structure (Plate T1. Sandy
Springs Grroup rocks and their probable equivalents! in the
ytlanta Group (Table 11, Plate [bi are present on the limbs of
;he synfarm and stratigraphically overlie New Georgia Group
pquivalents Plate D).

We also suggest that the relationship of Snellville Forma-
yion rocks to the Lithonia Gneiss is more likely a fault than an
unconformity as previously suggested by Atkins and Higgins
(198N AtKIns and Higgins (1980) interpreted this contact as
an unconformity, but also gave evidence for characterizing
this contact as a fault. This bulletin favors the latter
interpretation of this contact primarily because of evidence
cited by Atkins and Higgins (1980). Also, the "unconformity”
interpretation requires a second Paleozoic metamorphic event
for which. in the Greater Atlanta Region. there is a lack of
strong evidence. However. due toa lack of detailed mapping in
the area by the authorsof this bulletin. the contact is expressed
as a stratigraphic contact on Plate [.

Outside of the area mapped by Higginsand Atkins(1981)
little to no data are available for compilation. Information that
does exist is in the form of open-file maps. Other areas (i.e.. the
easternmost part of the Greater Atlanta Regional Map) where
no detailed data are available for compilation are left blank

1 [ithologiv deseriptions of rocks in the Wolf Creek Formation. Noreross Gneiss
and, in part. the Promised Land Formation (Atkins and Higgins, 1980)
resemble lithologies in the New Georgia {iroup and may represent New
Georgtasquivalents. Thiscorrelation would require that other membersof the
Atlanta Group be part of an allochthonous sheet resting on the Wolf Creek
Formation. ete. as was previously proposed in the Brevard Fault Zone section.

(Plate 11. Open-file mapping of Crawford and Medlin (Georgia
Geologic Survev. 1976) was used in the southwesternmost
portion of the Uireater Atlanta Regional Map.

Regional Correlations

The similarity between rock units and stratigraphic
sequences across the Brevard fault zone was previously
discussed in this and previous reports (Crawford and Medlin.
1973; Hatcher. 14972, 1978b). In general, correlatives of the
Sandy Springs and New Georgia Groups are believed to occur
southeast of the Brevard fault zone in rocks defined as Atlanta
Group. We speculate that. although complicated by intrusion
of late Paleozoic plutons and the presence of large migmatitic
terranes such as the Lithonia Gneiss, rocks defined as Atlanta
Group by Higgins and Atkins (1981} probably were deposited
in similar environments and had similar provenance o the
New Georgia and Sandy Springs Group rocks. Therefore,
correlations made in a previous section for rocks of the New
Georgia and Sandy Springs Groups ti.e., equivalent to Ashe
Formation) may be applicable for rocks of the Atlanta (iroup.

PLUTONIC ROCKS

Post Grenville-age intrusive rocks generally are limited to
the Piedmont portion of the Greater Atlanta Region, although
numerous pegmatites occur in the Blue Ridge (Galpin. 1815).
In the Greater Atlanta Regional Map area. plutons of known
Grenville and possibly older age are restricted to the Corbin
Gneiss Complex east of a Cartersville in the Blue Ridge
province (Fig. 4) where a 1,000-m.y.-old. coarse. megacrystic
facies crosscuts a metasedimentary precursor {Costello, 1978:
McConnell and Costello. 1984). '

Table 11. Proposed correlation chart of northern and southern Piedmont lithologic units.

Atlanta Group
modified after Higgins and Atkins, 1981

Sandy Springs and New Georgia Groups
this paper

Norris Lake Schist

Factory Shoals Formation

Snellville Formation -
Lanier Mountain

Quartzite Member

Chattahoochee Palisades Quartzite

Inman Yard Formation Promised Land Formation

Norcross Gneiss Wolf Creek Formation

Clairmont Formation Senoia Formation

Wahoo Creek Formation

Stonewal! Formation

Fairburn Member

Clarkston Formation
Tar Creek Member

Powers Ferry Formation Undifferentiated

Intrenchment Creek
Quartzite

Big Cotton Indian
Formation

Camp Creek Formation

New Georgia Group

13
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Austell Gneiss{Abramsand McConnell, 1981a: Abrams. 1983 fine- to
coarse-grained blastoporphyritic to nonporphyritic orthogneiss com-
posed of muscovite, biotite. oligoclase, quartz and microcline.

Sand Hill Gneiss (this report): fine- to coarse-grained blastoporphy ritic
to nonporphyritic orthogneiss composed of muscovite, biotite, oligoelase,
quartzand microcline. Generally contains more muscovite. quartz and
plagioclase and less microcline than Austell Gneiss.

Mulberry Rock Gneiss (this report: medium-grained, equigranular
muscovite-quartz-microcline-plagioclase orthogneiss.

Diabase dikes

SOUTHERN PIEDMONT PROVINCE AND BREVARD FAULT ZONE
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Atlanta Group (late Precambrian to early Paleozoic)
{stratigraphic order revised after Higgins and Atkins, 1951

Camp Creek Formation (Higgins and Atkins, 1981) massive
granite gneiss interlayered with thin. fine-grained. dark-green
hornblende-plagioclase amphibolite.

Intrenchment Creek Quartzite (Higgins and Atkins, 1951y
spessartine quartzite and spessartine-mica schist interpreted in this
report to be banded iron formation.

Big Cotton Indian Formation {Higgins and Atkins. 1981); inter-
calated biotite-plagioclase gneiss (locally porphyritict, hornblende-
plagioclase amphibolite. and biotite-muscovite schist.

Clarkston Formation (Higgins and Atkins. 1931) sillimanite-
garnet-quartz-plagioclase-biotite-muscovite schist interlavered with
hornblende-plagioclase amphibolite tca). Includes a unit composed
only of schist termed the Fairburn Member (f): and a unit similar to
(Clarkston undifferentiated termed the Tar Creek Member (tc).

Stonewall Formation (Higgins and Atkins, 1981): intercalated
fine-grained biotite gneiss, hornblende-plagioclase amphibolite and
sillimanite-biotite schist.

Wahoo Creek Formation {Higgins and Atkins. 1981): includes
slabby., medium-grained muscovite-plagioclase-quartz gneiss,
amphibolite, mica schist and epidote-calcite-diopside gneiss (cale-
stlicate).

Senoia Formation (Atkins and Higgins, 1981): garnet-biotite-
muscovite schist interlayered with fine-grained amphibolite, local
thin layers of spessartine quartzite (iron formation?). sillimanite
schist and biotite gneiss.

Clairmont Formation (Higgins and Atkins. 1981): interlayered
medium-grained biotite-plagioclase gneiss and fine- to medium-
grained hornblende-plagioclase amphibolite.

Promised Land Formation (Higgins and Atkins, 1981): includes
massive to thinly layered, medium-grained, gray. banded biotite
granite gneiss interlayered with fine-grained, dark-green to greenish
black, blocky amphibolite. A thin quartzite and muscovite quartz
schist unit near top of the Promised Land Formation is termed the
Hannah Member (h).

Wolf Creek Formation (Higgins and Atkins. 1981): thinly lami-
nated. fine-grained amphibolite interlayered with lustrous. silvery.
gray, biotite-muscovite schist.
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GEORGIA
Ground-Water Resources

Nationai ‘Water Summary — Jeorgia il

Ground water is an abundant natural resource in Georgia
and :omprises |8 percent of the total freshwater used (includ-
:ng :hermoelectric) in the State. Georgia's aquifers provide
water for more than 2.6 muilion peopie. or almost one-haif of
the :otal population of the State. Of this number, about
one-haif are served by public water-supply systems and one-
haif by rural water-supply systems. Most ground.water with-
drawals are in :he southern one-half of the State where the
aquifers are very productive. Ground-water withdrawals in
1980 for various uses, and related statistics, are given in table
l.

GENERAL SETTING

Differing geologic features and landforms of the several
physiographic provinces of Georgia cause significant differ-
ences in ground-water conditions from one part of the State to
another (fig. 1). The most productive aquifers in the State are
located in the Coastal Plain province in the southern one-half
of Georgia,; the province 1s underlain by alternating layers of
sand, clay. and limestone that dip and thicken to the south-
east. Aquifers generally are confined in the Coastal Plain,
except near their northern limit where the formations are
exposed or are near land surface. Principal aquifers of the
Coastal Plain include the Floridan aquifer system, the
Claborne aquifer, the Clayton aquifer, and the Cretaceous
aquifer system (table 2). The Piedmont and Blue Ridge
provinces, which include most of the northern one-half of
Georgia, are underiain by massive igneous and metamorphic
rocks that form aquifers of very low permeability. The Valley
and Ridge and Appalachian Plateaus provinces, which are in
the northwestern corner of Georgia, are underiain by layers of
sandstone, limestone, dolostone, and shale of Paleozoic age.

Recharge to the ground-water system in Georgia is
derived almost entirely from precipitation. Average annual
precipitation based on the 30-year period of record (1941-70)
is about 50 inches (in.) statewide anid ranges from about 44 in.
in the east-central part of the State to about 76 in. in the
northeastern corner of the State. Of this amount, about 38
percent is discharged to streams or is lost to evapotranspira-
tion, and about 12 percent enters the ground-water system a3
recharge (Carter and Stiles, 1983).

PRINCIPAL AQUIFERS

FLORIDAN AQUIFER SYSTEM

The Floridan aquifer system is one of the most productive
ground-water reservoirs in the United States. More than 600
million gallons per day (Mgal/d) is withdrawn from the
aquifer system in Georgia (1980), making it the principal
source of ground water in the State. The aquifer system
generally is confined but is semicoanfined to uncoafined near
its northern limit and near areas of karst topography in the
Dougherty Plain and near Vaidosta. [n parts of the area
where the Floridan aquifer system is exposed or is near land
surface, intensive pumping can coatribute to the formation of
sinkholes. Although water suitable for most uses can be
obtained from the aquifer system throughout most of the
Coastal Plain, water-quality problems have occurred in some

Tabie 1. Ground-water facts for Georgia

(Withdrawal data rouaded to two sigruficant figures and may ~ot a2
to totals because of mndependent rounding. Mgal:d = milio-
gallons per day; gal/d = gailons per day. Source: Solley. Chase
and Mann, 1983}

Popuytation served Dy ground water. ‘980

Number (thousands)- - - - - - - - - - - . - .. 1504
Percentage of total population - - - - - - - - . . . . 38
From public water-supply systems:
Number (thousands) - - - - - - - - - - - . . . - . 2120
Percentage of towal populavon- - - - - - - . . . .. hE
From rural self-supplied systems:
Numbet (thousands) - - - - - - - . - - . ..o 2384
Percentage of towad populatnon- - - - - . - . . .. L b
Freshwater withdrawails, 1380
Surface water and ground water, total (Mgal/qd) - - - - - - 4,°0
Ground water only (M L 3 I TR 1.200
Percentageoftowal- - - - - - - - . ..o 3

Percentage of total excluding withdrawals for
thermoelectncpower - - - - - - . . . . . ..o L 2

Category of use
Public-supply withdrawals:

Ground water (Mgal/d)» - - - - - - - - . - - - ... 210
Percentage of total ground water - - - - . . . - - - .. ‘9
Percentage of towl public supply- - - - - - - - - - - . 29
Percapita(gal/d) - - - - « - - - - - - o ..o 174
Rural-supply withdrawals:
Domestic:
Ground water (Mgal/d)- - - - - - - - - - - - - - 0
Percentage of total ground water - - - - - - - - - . . 2
Percentage of total rural domestic - - - - - - - - - - 100
Percapita(gal/d) - - - - - - - - - - - - - - - .- 109
-Livestock:
Ground water (Mgal/d)- - - - - - - - - . . . . .. 1
Percentage of total ground water - - - - - - - - - - . . !
Percentage of total livestock- - - - - - - - - . . - . 5l
Industrial seif-supplied withdrawals:
Ground water (Mgal/d)- - - - - - - - - - . . .. .. 100
Percentage of total ground water- - - - - - - - - - - - 4

Percentags of total industrial seif-supplied:
[ncluding withdrawals for thermoelectric power

Excluding withdrawals for thermoelectnc power - - - - 57
[rrigation withdrawals:
Ground water (Mgal/d)- - - - - - - - - - - . - . .. 180
Percentage of towal ground water- - - - - - - - - - - - 32
Percentage of tocal irrigagion - - - - - - - - - - - - - o6

areas. The following examples serve to illustrate the problem:
(1) at Brunswick, the intrusion of brackish water .nto the
aquifer system resulted in chloride concentrations of as much
as 1,000 milligrams per liter (mg/L) in some wells (Wait and
Gregg, 1973), (2) in the area of Wheeler and Montgomery
Counties in central-south Georgia, naturally occurnng radi-
oactivity exceeds 25 picocuries per liter (S. S. McFadden,
Georgia Geologic Survey, oral commun., September 1984), (3)
in nearby Ben Hiil County, barium concentrations of as much
as 2.1 mg/L are present in some wells (S. S. McFadden,
Georgia Geologic Survey, oral commun., September 1984), (4]
at Valdosta, naturally occurring organic substances, color,
and hydrogea sulfide gas have been a cause of concern
(Krause, 1979), and (5) in the Dougherty Plain area, <mal
concentrations of commonly used pesticides have been . t
ed in some farm wells (Hayes and others, 1983).
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CLAIBORNE AQUIFER

The Claiborne aquifer is an important source of water :n
part of southwestern Georgia (fig. 1) and supplied an estimat-
ed 16 Mgai/d in 1980, pnmarily for irrigation (McFadden and
Pernello, 1983). Although the Clasborne aquifer yields water
suitable for most uses over most of its extent, naturally
occurning concentrations of dissolved solids and chionde :n
he south-central part of the State have been reported as
22.200 and 11,900 mg. L, respectively (Waut, 1960).

CLAYTON AQUIFER

The Clayton aquifer 1s an important source of water in
southwestern Georgia (fig. 1), where 1t supplied an esimated
20 Mgal/d in 1980. Most of the withdrawals were for public
supply (S8 percent) and irngation (35 percent). With the
exception of large concentrations of iron (greater than 0.3
mg/ L) 1n Randolph County, water from the aquifer is suitable
for most uses (Clarke and others, 1984).

CRETACEOUS AQUIFER SYSTEM

The Cretaceous aquifer system is a major source of water
in the northern one-third of the Coastal Plain (fig. 1). Dunng
1980, the aquifer system yielded an estimated 128 Mgal/d,
pnimanly for industrial and public-supply use. The aquifer
system consists of sand and gravel that locally contain layers
of clay and silt which function as confining beds. These
coanfining beds locally separate the aquifer system into two or
more aquifers. [n southwestern Georgia, the Providence
aquifer is part of the Cretaceous aquifer system. Water from
the aquifer system is soft (less than 60 mg/L as calcium
carbonate), has little dissolved solids (generally less than 100
mg/L), and is of a sodium bicarbonate type that is suitable for
most uses. [n the center of the area of usage (fig. 1), the iron
concentration may be as much as 6.7 mg/L.

PALEOZOIC AQUIFERS

Water in the Paleozoic aquifers generally is unconfined,
and storage is limited mainly to joints, fractures, and solution
openings in the bedrock. During {980, an estimated 33 Mgal/d
was withdrawn from the Paleozoic aquifers, primanly for
industnal supply. Wells that tap the Paleozoic aquifers yield
differing amounts of water, depending on the aquifer used.
Dolostone aquifers typically yieid § to S0 gallons per minute
{gal/min), whereas limestone and sandstone aquifers typically
yield 1 to 20 gal/min; maximum reported yields from these
aquifers are 3,500 and 300 gal/min, respectively. Springs
discharge from the limestone and dolostone aquifers at rates
of as much as 5,000 gal/min. Where the limestone and
dolostone aquifers are near land surface, pumping can con-
tnbute to the formation of sinkholes. Water from wetls and
springs in the Paleozoic aquifers generally is suitable for most
uses, aithough contamination from septic tanks and farm
waste has been reported (Cressier and others, 1976).

CAYSTALLINE ROCK AQUIFERS -

Although individual crystalline rock aquifers are not
laterally extensive, collectively they vielded an estimated 99
Mgal/d in 1980, primarily for rural supply. Ground-water
storage occurs in the regolith and where the rocks have joints,
fractures, and other types of secondary openings (Cressler and
others, 1983). Crystailine rock aquifers in these areas general-
ly are unconfined and show a pronounced response to rainfall,
aithough deep fracture systems commonly are confined.
Water from the aquifers generally is suitable for most uses,
and, with the exception of iron (as much as 14 mg/L) and
manganese (as much as 1.5 mg/L), constituent concentrations

rarely exceed natuonal dnnking-water regulations (LS. Eavi-
ronmental Protection Agency, 1982a.b). In some densely
populated areas, septic-tank effluent has contaminated ‘he
aquifers (Cressier and others, 1983).

GROUND-WATER WITHDRAWALS AND
WATER-LEVEL TRENDS

Major areas of ground-water withdrawals and trends in
ground-water levels near selected pumping centers are shown
in figure 2. With the exception of one center in the Vailey and
Ridge province (location 1, fig. 2), all major pumping centers
are in the Coastal Plain, where aquifers are very productive.
The largest pumping center is the Dougherty Plain area where
ground-water withdrawal for irmgation exceeds 200 Mgal. d.

The hydrographs shown in figure 2 reflect the responses
of aquifers to pumping at selected pumping centers under a
vanety of hydrologic conditions. In the Flondan aquifer
system, large cones of depression have formed at Savannah.
Brunswick, Jesup, and St. Marys as a result of pumping for
industnal and public supply. At Savannah (location $, fig 2.),
the water level has declined at least 160 feet (ft) since pumping
began in the late 1800’s (McCollum and Counts, 1964). The
hydrograph shows that the water level declined 45 ft from
(954 to 1961 and less than 10 ft from 1961 to 1984. These
changes reflect pumping patterns in the area. At Brunswick,
the water level in the aquifer system declined 65 ft from
predevelopment to 1964 (Wait and Gregg, 1973). The decline
continued until 1982 (location 7, fig. 2). then rose about 10 ft
as the result of a significant decrease 1n pumping by a major
water user. Near Valdosta (location 9, fig. 2), the water level
in the Floridan aquifer system responds to changes in recharge
derived from streamflow and to local pumping. The hydro-
graph shows a moderate long-term response to changing
recharge rates and to pumping. Pumpage from the Floridan
aquifer system in the Dougherty Plain area (location 11, fig. 2)
is primarily for seasonal irrigation which, averaged over the
year, exceeded 200 Mgal/d in 1980. [n this area, pumpage s
scattered widely. Some recharge to the Floridan aquifer
system occurs locally. As a result, water-levels recover annu-
ally.

In the Albany area (location (0, fig. 2), water is with-
drawn from the Tertiary Floridan aquifer system, :he
Claiborne aquifer, and the Clayton aquifer and the Creta-
ceous Providence aquifer. Water-level declines of more than
100 ft have occurred in the Clayton and Providence aguifers
(Clarke and others, 1983, 1984). The water level in the
Clayton aquifer near withdrawal location 10 (fig. 2) generally
declined from 1958 to 1984 in response to increased pumping
for public supply and agriculture.

The water level in the Cretaceous aquifer system has
declined more thaa 30 ft since 1930 in areas of heavy pumping
for public supply and industrial use. However, in the Huber-
Warner Robins ares (location 4, fig. 2), the water level has not
declined significandy from 1975 to 1984 despite a siight
increase in ground-water withdrawals during that penod.

GROUND-WATER MANAGEMENT

Georgia has a comprehensive set of laws goverrung the
Quality and use of ground water. The Ground-Water Use Act
of 1972 provided for the permitting of withdrawals for indus-
trial and municipal use that exceed 100,000 gallons per day
(gal/d) and authorized the Georgia Environmental Protection
Division to issue regulations about reporting, timing of with-
drawals, abatement of saitwater encroachment, well depth
and spacing, and pumping levels or rates. Amendments (o :he
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2. Areal distribution of major ground-water withdrawais and graphs of annual greatest depth 10 water in seiected weiis

Georgia. (Sources: Withdrawa! data from Plerce and others, 1962; water-ievei data from U.S. Geological Survey tiles.)
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26 Physical Properties ana Principies . Ch. 2

If a temperature gradient can cause fluid flow as weil as heat flow n a porous
medium. 1t should come as no surprise to find that a hvdraulic gradient can cause
heat flow as well as fluid flow. This mutual interdependency 15 a reflecuon of
the well-known thermodynamic concept of coupled flow. If we set dhdl = {, and
dT;dl = i,. we can write a pair of equations patterned after £q. (2.22

R R i2.23)

ve = —Lq0, — Ly, (2.24)
where v, is the specific discharge of fuid through the medium and v. is the specific
discharge of hear thiough the medium. The L's are known as phenomenological
coefficients. If L,, = 0 in Eq. (2.23), we are left with Darcy's law of groundwater
flow and L, is the hydraulic conductivity. If L,, = 0in Eq. (2.24), we are left with
Fourier’s law of heat flow and L., is the thermal conductivity.

It is possible to write a complete set of coupled equations. The set of equations
would have the form of Eq. (2.23) but would involve ail the gradients of Eq. (2.21)
and perhaps others. The development of the theory of coupled flows in porous
media was pioneered by Taylor and Cary (1964). Olsen (1969) has carried out .
significant experimental research. Bear (1972) provides a more detailed develop-
ment of the concepts than can be attempted here. The thermodynamic description
of the physics of porous media flow is conceptuaily powerful. but in practice there
are very few data on the nature of the off-diagonal coethcients in the matrix of |
phenomenoiogical coefficients L,,. In this text we will assume that groundwater
flow is fully described by Darcy’s law [Eq. (2.3)]; that the hydraulic head
[Eq. (2.18)], with its elevation and pressure components. 1s a suntable representa-
tion of the total head: and that the hydraulic conductivity is the only important
phenomenological coefficient in Eq. (2.21).

2.3 Hydraulic Conductivity and Permeability

As Hubbert (1956) has pointed out, the constant of proportionality in Darcy’s
law, which has been christened the hydraulic conductivity, is a function not only of
the porous medium but aiso of the fluid. Consider once again the experimental
apparatus of Figure 2.1. If A4 and A/ are held constant for two runs using the same
sand, but water is the fluid in the first run and molasses in the second. it would
come as no surprise to find the specific discharge v much lower 1n the second run
than in the first. In light of such an observation. it would be instructive to search
for a parameter that can describe the conductive properties of a porous medium
independently from the fluid flowing through it.

To this end experiments have been carried out with ideal porous media consist-
ing of uniform glass beads of diameter 4. When various fluids of density p and
dynamic viscosity g are run through the apparatus under a constant hydraulic
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gradient dh/dl, the following proportionality relationships are observed:
v d?

v pg
|
rx —

u

Together with Darcy's original observation that v < —dh/dl, these three relation-
ships lead to a new version of Darcy’s law:

, =~ _Cd’pgdh 39
v 7 dl (2.25)

The parameter C is yet another constant of proportionality. For real soils it must
include the influence of other media properties that affect flow, apart from the
mean grain diameter: for example. the distribution of grain sizes, the sphericity
and roundness of the grains. and the nature of their packing.

Comparison of Eq. (2.25) with the original Darcy equation (Eq. (2.3)]) shows
that

K= qu_:/_’s (2.26)

In this equation, p and u are functions of the fluid alone and Cd? is a function of
the medium alone. If we define

k = Cd? (2.27)
then
K =kpg (2.28)
U

The parameter k is known as the specific or intrinsic permeability. If K is aiways
called hydraulic conductivity, it is safe to drop the adjectives and refer to k as
simply the permeability. That is the convention that will be followed in this text,
but 1t can iead to some confusion, especialiy when dealing with older texts and
reports where the hydraulic conductivity X is sometimes called the coerficient of
permeability.

Hubbert (1940) developed Egs. (2.25) through (2.28) from fundamentai prin-
ciples by considering the relationships between driving and resisting forces on a
microscopic scale during flow through porous media. The dimensional considera-
tions inherent in his analysis provided us with the foresight to include the constant
£ in the proportionality reiationship leading to Eq. (2.25). In this way C emerges
as a dimensionless constant.

The permeability k is a function only of the medium and has dimensions
[L?]. The term is widely used in the petroleum industry, where the existence of gas,
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oil, and water in multiphase flow systems makes the use of a fluid-free conductance
parameter attracuve. When measured in m* or cm?, k is very small. so petroieum
engineers have defined the darcy as a unit of permeability. If Eq. (2.28) is substituted
in Eq. (2.3), Darcy’s law becomes

—kpg
U

(2.29)

=

%

Referring to this equation, 1 darcy is defined as the permeability that will lead to
a specific discharge of I cmys for a fluid with a viscosity of | cp under a hydraulic
gradient that makes the term pg dh.d! equal to | atm/cm. One darcy s approxi-
mately equal to 10-% cm?.

In the water well industry, the unit gal;day:ft? is widely used for hydraulic
conductivity. [ts relevance is clearest when Darcy's law is couched in terms of Eq.
(2.4):

~ _xdh
0=k ;4

The early definitions provided by the U.S. Geological Survey with regard to this
unit differentiate between a laboratory coefficient and a field coefficient. However,
a recent updating of these definitions (Lohman, 1972) has discarded this formal
differentiauon. It is sufficient to note that differences in the temperature of measure-
ment between the field environment and the laboratory environment can influence
hydraulic conductivity values through the viscosity term in Eq. (2.28). The effect is
usually small, so correction factors are seldom introduced. It stll makes good
sense to report whether hydraulic conductivity measurements have been carried
out in the laboratory or in the field, because the methods of measurement are very
different and the interpretations placed on the values may be dependent on the
type of measurement. However, this information is of practical rather than con-
ceptual importance.

Table 2.2 indicates the range of values of hydraulic conductivity and perme-
ability in five different systems of units for a wide range of geological mats- 1ls.
The table 1s based in part on the data summarized in Davis’ (1969) reviev e
primary conclusion that can be drawn from the data is that hydraulic condu ..ty
varies over a very wide range. There are very few physical parameters that: :on
values over |3 orders of magnitude. In practical terms. this propertyv implizs that
an order-of-magnitude knowledge of hydraulic conductivity can be very useful.
Conversely, the third dectmal place in a reported conductivity value probably has
little significance.

Table 2.3 provides a set of conversion factors for the various common units
of k and K. As an example of its use, note that a k value in cm? can be convertzd to
one in ft* by multiplying by 1.08 x 10, For the reverse conversion from fi* to
cm?, multiply by 9.29 x 102
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Table 2.2 Range of Values of Hydraulic Conductivity
and Permeability
Rocks Unc:::::?ored X ‘ & X e . ¢
| 'S ladarcy) (em?) icm/s) (m/s) {gal/day/ft%)
!
3 F10% 1073 ["02 r
10®
~ hio? Lvo"’ bio k00 [
2 ; ‘ k103
- ! ‘
[ [ S F10® ~10% b1 L1072
g : ; | ‘ -10%
22 v ! =10% Fi0® [0 p107?
33 3 3
%i’ul § p10 k107 bi02 pro7t 0
£ g S22 2o | - 102
2538 g] L1 =10 1073 F1078
ado @ Lo i :
&G e k107 L1070 ki froe [
066§ [ 1 I' r-
2E v2 a ‘ .2 : =
395E¢ @ F1072 =10™ L1078 Lo
=N o9 -
2Fegw = _ : 10"
“1 278 @ =102 =107 L1078 +107®
) = | i -2
= -
-p F10™ L1072 F 1077 L107® '0
' o B
T »>O | -3
I~ _ . -1
| g%é’ Fio™® 101078 Fio7° 0
| ow .
2 3 - 1074
2E5e i -7 a8 a0 L2 [107°
9232 F1I0™" F107F 107 10
-— Om
€5 g -6
53 & ' -8 L 16 - Lo~ [ 10
22 L10 107 L10
I 1077
Table 2.3 Conversion Factors for Permeability
and Hydraulic Conductivity Units
Permeability, k* Hvdrauhic conductivity, X
cmi 12 darcy m/s ft/s US. galirasy/tt?
Cl'[l‘ I 1.08 < 1072 1.01 < 108 9.80 x 102 3.22 103 1.85 x 10°®
fi 9.29 < 102 1 9.42 « Q0 9.11 = 103 2,99 v 106 1.71 x 10%3
darcy 9.87 < 10~  1.06 x 10-1! 1 9.66 x 10~ 3.17 x 10~ 1.82 x 10!
ms 1.02 x 10-3 1.10 x 10-¢ 1.04 x 103 1 3.28 2.12 x 10¢
fus 311 x 10-¢ 3.35 x 10~ 3.15 x 104 305 x 107! I 6.46 x 103
US. gal:day/ft5.42 x 10710 583 x 1013 549 x 102 472 x 10—~ .55 x 10-¢ 1

*To obtain & in ft2, muitiply k in cm? by 1.08 x 10-2.
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NUS CORPORATION AND SUBSIDIARIES SEPOTRN I |

CONTROLNQO rd4-83807-44 1 DATE: November 7, 1989 TIME: 1540
DISTRIBUTION:

S8 nc¢

BETWEEN: DerrisSwanson OF: Atiarta‘Water Bureau PHONE: (4C4)658-77/08

AND: Doug Crainam, NUS Corporat on ) R
K{{é{éé«a_, ‘QI.J/{\,«.W /‘;‘3—-\,'
s i

DISCUSSION:

Mr Swanson sa:d tratwithin the city hmits of Atlanta, the city of Atlanta supplies all the water and that none to
his knowledge i5'drawing water from welils. '

iy



NUS CORPORATION AND SUBSIDIARIES

CONTROLNO F4.8907-44 DATE: November 8, 1389 TIME: 1445

DISTRIBUTION:

ES3. Inc

BETWEEN: =caney Sars OF: A:lanta'Nater Sureau { PHONE: {(404) 355-8229

AND - Zoug Crathamr, NUS Corporation

DISCUSSION:

Mr Sams, who works at the River Intake, sai¢ that Atlanta has one intake on the Chattahoochee on Ridgewood
Roaa off of Moore’s Miil Road at the confluence of the Chattahoocree River and Nancy Creek




NUS CORPORATION AND >us ) TELECON NOTE

CONTROL NO. DATE:. Septemper S, 1989 TIME: 10:00

OISTRIBUTION: Geaorgia Power - Plant Branch

BETWEEN: Kris Marun OF: Natural Resources Dept. of PHONE: (404)557-2591
Fisheries

AND: Maureen Gordon, NUS Corparation

DISCUSSION:

from 8uford Dam to Peacntree Creex, no aischarge s allowed as the Chattahoocnee R. s a primary trout stream
South of Peacntree Creex, trere s still fishing on the banks and in boats to a smailer extent. These are mary

species of warm stream fish with trout stiil being caugnt as far south as i-20.




~ FROST ASSOCIATES
P.O. Box 495, Essex, Connecticut 06426
(203) 767-1254 Fax (203) 767-7069

Jan 19, 1993
To: James Ussery
Department of Natural Resources
Environmental Protection Division
106 Butler Street SE
Atlanta, GA 30334

Fr: Bob Frost ;
Frost Associates
P.0. Box 495
Essex, CT 06426

Sub: U.S. Plating Burnsite
Fulton, County

Site Longitude: 84.386597
Site Latitude : 33.706600

The CENTRACTS report below identifies the population, households, and private water
wells of each Block Group that lies within, or partially within, the 4, 3, 2, 1, .5,
and .25, mile "rings" of the latitude and longitude coordinates above. CENTRACTS may
have up to ten radii of any length. 1000 block groups, and 15000 block group sides.

CENTRACTS uses the 1990 Block Group population and Block Group house count data found
in the Census Bureau’s 1990 STF-1A files. The sources of water supﬁly data are from
t! Bureau’s 1990 STF-3A files. The boundarg line coordinates of the Block Groups
were extracted from the Census Bureau’s 1990 TIGER/Line Files.

CENTRACTS reports are created with programs written by Frost Associates, P.0. Box
495, Essex, Conn. The code was written using Microsoft’s Quick-Basic Ver. 4.5.

Latitude and Longitude coordinates identif%ing a site are entered in degrees and
decimal degrees. One or more county files holding Block Group boundary lines are
selected for use by CENTRACTS by determining whether the site coordinates fall within
the minimum and maximum Lat\Lon coordinates of each county in the state.

Each Block Group line segment has Lat\Lon coordinates representin? the "From" and
“To" ends of that line. A1) coordinates from the selected county files are read and
converted from degrees, decimal degrees to X\Y miles from the site Tocation. Each
line segment is then examined whether it lies within or partially within the maximum
ring from the site.

The unique Block Group ID numbers of each 1ine segment that lie within the maximum
ring are retained. Alq Block Group boundary lines matching the Block Group numbers
are then extracted from the respective county files to obtain all sides of the in
cluded Block Groups. Boundary records are then sorted in adjacent side order to
determine the shape and area of each Black Group polygon.

A method to solve for the area of a polygon is to take one-half the sum of the pro
ducts obtained by multiplying each X-coordinate by the difference between the adja
cent Y-coordinates. For a po ygon with coordinates at adjacent angles A, B, C, D, and
E. The formula can be expressed: '
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Area = 1/2{Xa(Ye-Yb)+ Xb(Ya-Yb)+ Xc(Yb-Yd)+ Xd(Yc-Ye)+ Xe(Yd-Ya)}

For each ring, the selected Block Groups will be inside, outside, or intersected by
the ring. wgen a polygon is intersected, the partial Block Group area within that
ring is calculated using the method described below.

When a ring intersects a Block Group, the intersect points are solved and plotted at
the points where the ring enters and exits the shape. The chord 1ine, a line within
the circle connecting the intersect points is determined. This chord Tine is used to
calculate the segment area, the half moon shape between the chord line and the rin?,
and the sub-polygon created by the chord line and the Block Group boundaries that Tie

outside the ring.

The segment area is subtracted from the sub-polygon area to determine the area of the
sub-polygon outside the ring. The area outside the ring is then subtracted from the
area of the entire polygon to arrive at the inside area. This inside area is then
divided by the tract’s total area to determine the percentage of area within the
ring. This process is repeated for each block group that is intersected by one of the
rings. The total area, partial area, and percentage of partial area of those block
groups within, or partially within a ring, are held in memory for the report.

On occasion, the algorithm described above is unable to determine the area of the
partial area. Within the report program is a "Paint" routine which allows an enclosed
shape to be highlighted. Another routine calculates the percentage of highlighted
screen pixels to the pixels within the polygon. A manual entry is allowed. Both the
"paint” method and manual entry method over ride the calculated method.

CEwiRACTS lists, starting on page 4, all Block Groups in State, County, Census Tract,
and Block Group ID order that lie within, or partially within, the maximum ring. Each
Block Group is identified by a City or Town name and by the Block Group’s State,
County, Tract and Block Group ID number. Following is the Block Group’s 1990 populu
tion and house count extracted from the Census Bureau’s 1990 STF-1A files.

The next four columns disq]ay water source data from the 1990 STF-3A files. The first
column is "Units with Public system or private company source of water", followed by

“Units with individual well, Drilled, source of water"; "Units with individual well,

Dug, source of water" and "Units with Other source of water".

For each ring, CENTRACTS then shows the Block Groups that are within that ring, the
Block Group’s total area in square miles, the ﬁartial area of the Block Group within
that ring, and the partial percentage within the ring. The areas of the included
Block Group and the partial areas are then totaled.

The last section tallies the demographic data within each ring. The percentage of
area for each Block Group is multiplied times the census data for that Block Group
and totaled for all Block Group’s within the ring. Ring totals are then determined
by subtracting the three mile data from the four mile, the two mile from the three
mile, one from the two, etc... Population on private wells is calculated using the
formula: ((Drilled + Dug Wells) / Househo1dsg * Population

(2)
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BTlock Blk Grp House Public Drilled Du
No. City ‘ Group ID People Holds Water Wells Wells Other

1 Atlanta-Decatur 13089 0205 1 2419 1012 1027 0 0 0
2 Atlanta-Decatur 13089 0205 2 1014 515 500 0 0 0
3 Atlanta-Decatur 13089 0209 1 2187 915 932 0 0 0
4 Atlanta-Decatur 13089 0209 2 1714 677 652 0 0 0
5 Atlanta-Decatur 13089 0209 3 2069 624 644 0 0 0
6 Atlanta-Decatur 13089 0209 4 1379 550 541 0 0 0
7 Atlanta-Decatur 13089 0237 4 2381 859 897 0 0 0
8 Atlanta-Decatur 13089 0237 5 429 156 132 - 0 0 0
9 Atlanta-Decatur 13089 0234043 837 305 290 0 0 0
10 Atlanta-Decatur 13089 0234044 58 31 15 12 0 0
11 Atlanta-Decatur 13089 0238011 814 269 267 0 0 0
12 Atlanta-Decatur 13089 0238012 1653 585 551 0 0 0
13 Atlanta-Decatur 13089 0238013 2425 923 957 0 0 0
14 Atlanta-Decatur 13089 0238021 785 183 198 0 0 0
15 Atlanta-Decatur 13089 0238022 948 64 61 0 0 0
16 Atlanta-Decatur 13089 0238023 2636 1054 1121 0 0 0
17 Atlanta-Decatur 13089 0238032 1004 311 284 0 0 0
18 Atlanta-Decatur 13089 0238033 2373 733 732 0 0 0
19 Atlanta-Decatur 13089 0238034 1686 512 478 0 0 0
20 Atlanta 13121 0017 2 431 308 298 0 0 0
21 Atlanta 13121 0017 3 413 89 90 0 0 0
22 Atlanta 13121 0018 4 692 479 518 0 0 0
23 Atlanta 13121 0018 5 453 366 371 0 0 0
* Atlanta 13121 0018 6 30 24 16 0 0 0
v Atlanta 13121 0019 1 404 79 74 0 0 0
26 Atlanta 13121 001g 2 211 3i4 318 0 0 0
27 Atlanta 13121 0021 2 232 7 3 0 0 0
- 28 Atlanta 13121 0021 3 2 2 0 0 0 0
29 Atlanta 13121 0022 3 38 31 29 0 0 0
30 Atlanta 13121 0022 4 531 255 263 0 0 0
31 Atlanta 13121 0024 1 510 242 225 0 0 0
32 Atlanta - 13121 0024 2 668 384 365 0 0 0
33 Atlanta 13121 0024 3 197 136 137 0 0 0
34 Atlanta 13121 0024 4 473 235 207 0 0 0
35 Atlanta 13121 0024 5 655 499 504 0 0 0
36 Atlanta 13121 0025 1 322 262 282 0 0 0
37 Atlanta 13121 0025 2 874 106 100 0 0 0
38 Atlanta 13121 0025 3 420 228 191 0 0 0
39 Atlanta 13121 0025 4 130 75 69 0 0 0
40 Atlanta 13121 0025 5 1064 558 569 0 0 0
41 Atlanta 13121 0025 6 1052 471 473 0 0 0
42 Atlanta 13121 0026 1 272 137 139 0 0 7
43 Atlanta 13121 0026 2 62 85 90 0 0 0
44 Atlanta 13121 0026 3 0 0 0 0 0 0
45 Atlanta 13121 0026 A4 123 63 56 0 0 0
46 Atlanta 13121 0026 5 186 97 g5 0 0 0
47 Atlanta 13121 0026 6 250 162 174 0 0 0
48 Atlanta 13121 0027 1 114 0 0 0 0 0
49 Atlanta 13121 0027 2 48 11 10 0 0 0
50 Atlanta 13121 0028 1 645 480 522 0 0 0
51 Atlanta 13121 0028 2 0 0 0 0 0 0

(3)
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52 Atlanta 13121 0028

3 290 181 176 0 0

53 Atlanta 13121 0028 4 975 578 583 0 0
54 Atlanta 13121 0029 1 381 212 201 0 0
55 Atlanta 13121 0029 2 348 242 246 0 0
56 Atlanta 13121 0029 3 415 207 204 0 0
57 Atlanta 13121 0029 4 120 117 121 0 0
58 Atlanta 13121 0030 1 576 330 308 0 0
59 Atlanta 13121 0030 2 34] 177 170 0 0
60 Atlanta 13121 0030 3 746 421 414 0 0
61 Atlanta 13121 0031 1 811 377 391 0 0
62 Atlanta 13121 0031 2 410 185 179 0 0
63 Atlanta 13121 0031 3 543 222 220 0 0
64 Atlanta 13121 0032 1 440 233 - 236 0 0
65 Atlanta 13121 0032 2 409 184 177 0 0
66 Atlanta 13121 0032 3 392 250 241 0 0
67 Atlanta 13121 0033 1 342 201 228 0 0
68 Atlanta 13121 0033 2 277 161 166 0 0
69 Atlanta 13121 0033 3 657 447 421 0 0
70 Atlanta 13121 0033 4 1082 514 515 0 0
71  Atlanta 13121 0035 1 875 315 318 0 0
72  Atlanta 13121 0035 2 179 9 9 0 0
73  Atlanta 13121 0036 1 593 312 336 0 0
74  Atlanta 13121 0036 3 46 23 15 0 0
75  Atlanta 13121 0037 1 408 663 662 0 0
76  Atlanta 13121 0038 1 374 91 95 0 0
77  Atlanta 13121 0038 2 375 205 198 0 0
Atlanta 13121 0038 3 324 93 103 0 0

4 Atlanta 13121 0038 4 419 63 53 0 0
80 Atlanta 13121 0038 5 1204 325 310 0 0
81 Atlanta 13121 0039 1 537 257 232 0 0
82 Atlanta 13121 0039 2 373 184 190 0 0
83 Atlanta 13121 0039 3 881 498 561 0 0
84 Atlanta 13121 0039 4 577 219 200 0 0
85 Atlanta 13121 0040 1 633 288 248 0 0
86 Atlanta . 13121 0040 2 735 320 335 0 0
87 Atlanta 13121 0040 3 714 314 336 0 0
88 Atlanta 13121 0041 1 623 255 239 0 0
89 Atlanta 13121 0041 2 888 384 329 0 0
90 Atlanta 13121 0041 3 429 176 178 0 0
91 Atlanta 13121 0041 4 538 248 252 0 0
92 Atlanta 13121 0043 1 599 282 276 0 0
93 Atlanta 13121 0043 2 1623 164 174 0 0
94 Atlanta 13121 0043 3 1210 13 7 0 0
95 Atlanta 13121 0044 1 532 271 249 0 0
96 Atlanta 13121 0044 2 782 255 277 0 0
97 Atlanta 13121 0044 3 489 206 212 0 0
98 Atlanta 13121 0044 4 42 26 3] 0 0
99 Atlanta 13121 0044 5 214 128 119 0 0
100 Atlanta 13121 0048 1 1930 738 752 0 0
101  Atlanta 13121 0048 2 28 16 12 0 0
102  Atlanta 13121 0050 1 142 72 83 0 0
103 Atlanta 13121 0050 2 1130 555 551 0 0
104 Atlanta 13121 0050 3 415 218 208 0 0
1 996 387 393 0 0

105 Atlanta 13121 0052

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOODOOOO
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Atlanta
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Atlanta
Atlanta
Atlanta
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Atlanta
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Atlanta
Atlanta
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Atlanta
Atlanta
Atlanta
AtTanta
Atlanta
Atlanta
Atlanta
At lanta
Atlanta
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Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
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13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
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13121
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13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
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13121
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13121
13121
13121
13121
13121
13121
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13121
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13121
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0052
0052
0052
0052
0053
0053
0053
0053
0053
0056
0056
0056
0056
0056
0056
0057
0057
0057
0058
0058
0060
0060
0060
0060
0061
0108
0108
0070
0071
0071
0071
0072
0072
0072
0072
0072
0073
0073
0073
0074
0042951
0042952
0042953
0042954
0067
0067
0067
0067
0067
0067
0069
0069
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415
996
530
518
573
1093
781
491
822
506
473
131
498
248
251
253
236
622
578
224
219
1453
793
1141
1233
1141
808
750
736
649
2197
553
1692
464
1885

85
1419
2783
1746
2193
2007
1325

313

98
157
412
168
397
1005
1797

756
1659

218
387
227
270
239
464
353
199
325
218
201

87
255
131

50
111
116
250
246
122

83
613
283
412
467
544
292
395
357
261
639
180
547
139
858

24
425
942
595
838
832
479
266

49
81
170
75
176
474
895
289
604

208
393
223
277
229
465
354
209
323
214
196
122
257
127

58
121
110
240
240
131

576
274
387
485
560
272
403
379
248
613
197
556
121
901

25
400
955
603
817
799
524
296

4]
62
152
84
168
439
954
281
618
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U.S. Plating Burnsite
Fulton County, GA

Atlanta
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Atlanta
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Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
A’ nta
Al .anta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
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Atlanta
Atlanta
Atianta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta

13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121

0069
0070
0070
0070
0070
0070
0070
0055011
0055012
0055013
0055014
0055015
0055021
0055022
0066011
0066012
0066013
0066014
0066015
0066021
0074
0075
0075
0075
0075
0075
0080
0080
0080
0080
0080
004695
0108
0108
0108
0108
0108
0108
0049956
0076011
0076012
0042955
0046951
0046952
0046953
0046954
0046955
0049953
0046957
0049951
0049952
0076022
0066022
0068011
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1159
764
909

1796

1585

1081

2312
191
199
695

1087
481
887

2679
285
677
400
362
602
518

1195
487
822
872
708
761

1400

1218
792
702

1644
488
814

1005
649

1044
333
152
428

2801

3976
739

121
170
233
217
460
35
297
150
947
908
1387

483
262
330
523
524
344
846
102
168
293
477
219
368
995
122
283
177
156
222
221
376
245
451
482
416
337
469
400
257
265
580
210
365
495
280
442
203
133
224
1457
2069
396

46
83
156
82
205
31
60
96
367
348
19

(11)

477
285
318
493
512
296
932
99
172
305
459
208
383
989
121
272
186
178
216
228
409
229
450
460
507
338
438
396
266
261
619
200
363
474
272
442
202
135
193
1475
2087
394

45
83
162
75
201
33
76
106
346
328
14
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U.S. Plating Burnsite Jan 19, 1993
Fulton County, GA

Atlanta 13121 0068021 2015 554 576 0 0 0
Atlanta 13121 0076019 643 116 80 0 0 0
Atlanta 13121 0081011 438 157 157 0 0 0
Atlanta 13121 0081012 458 169 178 0 0 0
Atlanta 13121 0076021 745 289 307 0 0 0
Atlanta 13121 0049955 401 174 159 0 0 0
At lanta 13121 0049954 294 168 195 0 0 0
Sub Totals: 153064 63997 64026 6 0 23

Atlanta-Decatur 13089 0238011 814 269 267 0 0 0
At lanta-Decatur 13089 0234044 58 31 15 12 0 0
Atlanta-Decatur 13089 0209 1 2187 91% 932 0 0 0
Atlanta-Decatur 13089 0209 2 1714 677 652 0 0 0
At tanta-Decatur 13089 0205 2 1014 515 500 0 0 0
Atlanta-Decatur 13089 0238021 785 183 198 0 0 0
Atlanta-Decatur 13089 0238022 948 64 6] 0 0 0
Atlanta-Decatur 13089 0238012 1653 585 551 0 0] 0
Atlanta-Decatur 13089 0238013 2425 923 957 0 0 0
Atlanta-Decatur 13089 0205 1 2419 1012 1027 0 0 0
Atlanta-Decatur 13089 0238033 2373 733 732 0 0 0
Atlanta-Decatur 13089 0238034 1686 512 478 0 0 0
Atlanta-Decatur 13089 0209 3 2069 624 644 0 0 0
Atlanta-Decatur 13089 0209 4 1379 550 541 0 0 0
Atlanta-Decatur 13089 0237 4 2381 859 897 0 0 0
Atlanta-Decatur 13088 0237 5§ 429 156 132 0 0 0
A’ nta-Decatur 13089 0234043 837 305 290 0 0 0
AL .anta-Decatur 13089 0238032 1004 311 284 0 0 0
Atlanta-Decatur 13089 0238023 2636 1054 1121 0 0 0
Sub Totals: 28811 10278 10279 12 0 0

College Park 13121 0107 1 970 431 443 0 16 0
Sub Totals: 970 431 443 0 16 0

East Point 13121 0110 6 380 132 147 0 0 0
East Point 13121 0111 2 720 312 302 0 0 0
Fast Point 13121 0111 3 751 346 359 0 0 0
Fast Point 13121 G111 4 418 211 220 0 0 0
Fast Point 13121 0111 1 822 375 363 0 0 0
East Point 13121 0110 4 416 141 136 0 0 0
East Point 13121 0110 5 736 346 340 0 0 0
Fast Paint - 13121 0109 1 274 134 115 0 0 0
East Point 13121 0109 2 427 166 185 0 0 0
East Point 13121 0109 3 11 5 6 0 0 0
East Point 13121 0110 1 897 418 449 0 0 0
East Point 13121 Q110 2 1212 401 402 0 0 0
Fast Point 13121 0110 3 332 133 106 0 0 0
East Point 13121 Q112011 1741 848 888 0 0 g
Fast Point 13121 0112012 1077 465 431 0 0 0
Fast Point 13121 0112013 451 251 245 0 0 0
East Point 13121 0112014 2101 901 901 0 0 0
0 0 0

East Point 13121 0112021 283 159 166



U.S. Plating Burnsite Jan 19, 1993
Fuiton County, GA

East Point 13121 0112022 86 28 18 0 0 6
East Point 13121 0112023 498 204 222 0 0 0
East Paint 13121 0112026 612 315 308 0 0 0
East Point 13121 0112027 698 371 370 0 0 0
East Point 13121 0112028 675 345 331 0 0 0

Sub Totals: 15618 7007 7010 0 0 6



U.S. Plating Burnsite
Fulton County, GA

For Radius of 4 Mi., Circle Area = 50.265482
Block

TN b b e ot bd et e b
QWO NOM A WRN OO NAUT B WRN —

N
—

3
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49

At lanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta-Decatur
Atlanta
Atlanta
Atlanta
AtTanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
At Tanta
At lanta
At lanta
Atlanta
Atlanta
Atlanta
At lanta
Atlanta

Group

ID

2375
234043
234044
238011
238012
238013
238021
238022
238023
238032
238033
238034
172
173
184
185
186
191
192
212
213
223
224
241
242
243
244
245
251
252
253
254
255
256
261
262
263
264
265
266
271
272
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Total
Area

.404054
.233886
.621391
.365893
.354188
.377978
.733344
.171422
.650683
.470104
.122757
.553384
.811910
117667
.829028
.888784
.267572
.675805
.500517
. 124559
.054870
.101558
.039490
.049891
. 189205
.154572
.055367
.096087
.041072
.028145
.081716
.142485
.037931
.088603
.183160
.035574
.039442
.065849
.028062
.083511
.076081
.074468
.057869
.087400
.046256
.047068
.039995
. 194850
.117368

(14)
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Partial
Area

.162227
.048592
.477207
.365893
.354188
.377978
.079078
. 149310
.144501
.143769
.122757
.553384
.811910
117667
.805394
.564045
.077524
.263029
.276180
.022457
.040697
.012502
.038485
.049891
.001662
.127830
.031887
.096087
.006020
.000011
.001499
.050866
.028782
.000009
.006843
.021393
.039442
.059403
.010259
.021349
.075799
.060792
.057869
.087400
.046256
.047068
.039995
.194850
.117368

Jan 19,

% Wi

1993

thin

Radius

100.
100.
100.
100.
98.
63.
28.
38.
55.
18.
74.

98.
100.

82.
57.
100.
14.

35.
75.

60.
100.
90.
36.
25.
99.
81.
100.
100.
100.
100.
100.
100.
100.



U.S. Plating Burnsite
Fulton County, GA

Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
At lanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
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Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlantia
Atlanta
Atlanta
Atlanta
Atlanta

13121
13121
13121

13121

13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121

281
282
283
284
291
292
293
294
301
302
303
311
312
313
321
322
323
331
332
333
334
351
352
361
363
371
381
382
383
384
385
39]
392
393
394
401
402
403
411
412
413
414
431
432
433
441
442
443
444
445
481
482
501
502
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.155886
.005838
.062757
.068197
.083816
.068778
.085658
.032695
.178738
.131080
.166176
.129659
.078415
.105283
.170255
.079101
.161399
.046694
.030316
.063566
.125366
.273865
.297707
.104735
.043562
.034785
.080676
.040501
.087519
.028335
.077678
.139421
.044552
.103365
.031541
.112745
.204815
.116072
. 128666
.112810
.107530
.125385
.083710
.115713
.042616
.138208
.042437
.061949
.038453
.058750
.131710
.014330
.119466
.339055

(15)

OO0 OO0OOO 0000000000000 OO0 OOOOCODOOOOO

.155886
.005838
.062757
.068197
.083696
.068778
.085658
.032695
.004180
.119397
.142630
.104828
.078415
.105283
.170255
.079101
.161399
.046694
.030316
.063566
.125366
.273865
.297707
.104735
.043562
.034785
.080676
.040501
.087519
.028335
.077678
.139421
.044552
.103365
.031541
.091314
.110943
.030957
.128666
.112810
.107530
.125385
.083710
.115713
.042616
.138208
.042437
.061949
.038453
.058750
.131710
.014330
.119466
.339055

Jan 19,

100.
100.
100.
100.

99.
100.
100.
100.

9].

85.

80.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

80.

54.

26.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

1993



104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129

lo1
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157

U.S. Plating Burnsite
Fulton County, GA

At lanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
AtTanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
At lanta
AtTanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
AtTanta
East Point
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta

13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121

503
521
522
523
524
525
531
532
533
534
535
561
562
563
564
565
566
571
572
573
581
582
601
602
603
604
611
612
613
614
615
621
622
623
631
632
633
634
641
651
652
653
654
655
656
671
672
112028
674
675
676
677
691
692
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.064919
.245141
.139419
.153243
.096920
.238606
.151621
.110627
.208607
.082251
.293833
.063077
.064775
.076414
.074896
.058004
.047359
.142521
.063520
.049530
.258280
.232828
.086674
.172627
. 156567
. 166954
.115951]1
.334623
.214681
.044304
.134026
.077939
.185329
.126712
.078323
.081000
.193138
.217809
.480002
.423676
.127225
.308548
.073940
.083524
.239297
.145823
.041646
.130774
.051006
.399513
.254397
.296340
.326346
.293064

(16)
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.064919
-245141
.13941¢9
.153243
.096920
.238606
.151621
1110627
208607
.082251
1293833
-063077
.064775
.076414
.074896
1058004
.047359
1142521
-063520
.049530
258280
.232828
.065567
-146411
-154511
.166954
.115951]
1334623
-214681
.044304
.134026
1077939
1185329
-126712
.078323
.081000
.193138
.217809
480002
-423676
-127225
-308548
.073940
.083524
.239297
.145823
.041646
-000356
-051006
-3995]3
254397
-296340
-326346
-293064

Jan 19,

100.
100.
100
100.
100.
100.
100
100.
100.
100.
100
100.
100.
100.
100.
100.
100
100.
100
100.
100.
100.

75

84.

98.
100.
100
100.
100.
100.
100.
100.
100.
100.
100
100.
100.
100.
100.
100.
100.
100.
100
100.
100.
100.
100

100.
100.
100
100
100
100.

1993

00
00

.00

00
00
00

.00

00
00
00

.00

00
00
00
00
00

.00

00

.00

00
00
00

.65

81
69
00

.00

00
00
00
00
00
00
00

.00

00
Q0
00
00
00

00

.00

00
00
00

.00
.27

00
00

.00
.00
.00

00



158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

loo
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211

U.S. Plating Burnsite
Fulton County, GA

Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
College Park
AtTanta
Atlanta
Atlanta
Atlanta
Atlanta -
Atlanta
Atlanta
Atlanta

East
East
East
East
East
East
East
East
East
East
East
East
tast

Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Point
Paint

Atlanta

13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121

693
701
702
703
704
705
706
707
711
712
713
721
722
723
724
725
731
732
733
741
742
751
752
753
754
755
801
802
803
804
806
1071
1081
1082
1083
1084
1085
1086
1087
1088
1091
1092
1093
1101
1102
1103
1104
1105
1106
1111
1112
1113
1114
42951

.577665
.528927
.323003
. 365966
.709338
.260577
. 775957
.251641
. 360664
.097781
.539559
.130538
732218
.329750
.684612
.361727
.781444
.929612
.45537%
.500027
.370927
.571966
.152063
.261441
.151313
.192521
.197164
.249753
.183242
.214354
.087888
.226428
.181361
.191484
.270588
.243816
.427126
.212444
.248496
.332582
.262527
.230575
.077888
.121878
.502713
.071532
.056765
.179988
.091998
.759284
.177228
.145339
.202221
.100165

(17)
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.577665
.528927
.323003
.365966
.709338
.260577
. 775957
.251641
.360664
.097781
.539559
.130538
.346630
.223500
.619919
.361727
.781444
.929612
.455379
.500027
.370927
.571966
.152063
.261441
.151313
.192521
.197164
.249753
.183242
.062752
.209362
.002278
.181361
.191484
.270588
.243816
.365225
.265843
.248496
.332582
.216098
.188674
.004571
.121878
.502713
.071532
.056765
.179988
.091998
.759284
.177228
.145339
.202221
.100165

Jan 19,

100
100.
100
100.
100.
100
100
100.
100.
100.
100
100.

47.

67

90.
100.
100.
100.
100.
100.
100
100.
100Q.
100.
100
100.
100
100.
100.

29.

19.

100.
100.
100.
100.

21
100.
100.

82.

81.

100.
100.
100.
100.
100.
100
100.
100.
100.
100
100.

1993

.00

00

.00

00
00

.00
.00

00
00
00

.00

00
34

.78

55
00
00
00
00

.00

00
00
00

.00

00

.00

00
28

.01

00
00
00
00

.51
.93

00
00
31

.87

00
00
00
00
00

.00

00
00
00

.00

00



U.S. Plating Burnsite

Fulton County, GA

212 Atlanta
213 Atlanta
214 Atlanta
215 Atlanta
216 Atlanta
217 Atlanta
218 Atlanta
219 Atlanta
220 Atlanta
221 Atlanta
222 Atlanta
223 Atlanta
224 Atlanta
225 Atlanta
226 Atlanta
227 Atlanta
228 Atlanta
229 Atlanta
230 Atlanta
231 Atlanta
232 Atlanta
233 Atlanta
234 Atlanta
235 Atlanta
236 Atlanta
237 Atlanta
’ Atlanta
e.4 Atlanta
240 Atlanta
241 Atlanta
242 Atlanta
243 Atlanta
244 Atlanta
245 Atlanta
246 Atlanta
247 Atlanta
248 Atlanta
249 Atlanta
250 Atlanta
251 Atlanta
252 East Point
253 East Point
254 East Point
255 East Point
256 East Point
257 East Point
258 East Paoint
259 East Point
260 East Point
261 Atlanta

Totals:

13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121

42952
42953
42954
42955
46951
46952
46953
46954
46955
46956
46957
49951
49952
49953
49954
49955
49956
55011
55012
55013
55014
55015
55021
55022
66011
66012
66013
66014
66015
66021
66022
68011
68021
76011
76012
76019
76021
76022
81011
81012
112011
112012
112013
112014
112021
112022
112023
112026
112027
673

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.048557
. 068745
.054907
.191539
.090518
.041745
.034405
.031337
.029762
.115977
.115618
.062139
.021185
.050087
.129785
.059688
.113572
.064447
.053513
.087241
. 138325
.115127
.344384
.297994
.276059
.099666
.117031
.065924
.180469
.085742
.153311
.265862
.291861
.338370
.518389
.760365
.189941
.315412
.081848
.233030
.303311
.298089
.434189
.443376
.078894
.087936
.098140
. 183750
.175513
.150356

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO

.048557
.068745
.054907
.191539
.090518
.041745
.034405
.031337
.029762
.115977
.115618
.062139
.021185
.050087
.129785
.059688
.113572
.064447
.053513
.087241
.138325
.115127
.344384
.297994
.276059
.099666
.117031
.065924
.180469
.085742
.153311
.265862
.291861
.332762
.064184
.760365
.189941]
.125959
.005204
.009027
.303311
.298089
.434189
. 308564
.078894
.087936
.023116
.109813
.041894
.150356

.048069

Jan 19, 1993

100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00
100.00



U.S. Plating Burnsite _ Jan 19, 1993
Fulton County, GA

For Radius of 3 Mi., Circle Area = 28.274334

: Block Total Partial % Within
No. City Group 1D Area Area Radius
4 Atlanta-Decatur 13089 2092 0.365893 0.091011 24.87
10 Atlanta-Decatur 13089 234044 2.470104 0.036124 1.46
11 Atlanta-Decatur 13089 238011 0.122757 0.089463 72.88
12 Atlanta-Decatur 13089 238012 0.553384 0.302248 54.62
13 Atlanta-Decatur 13089 238013 0.811910 0.447219 55.08
14 Atlanta-Decatur 13089 238021 1.117667 1.099170 898.35
15 Atlanta-Decatur 13089 238022 1.829028 0.409876 22.41
48 Atlanta 13121 271 0.194850 0.002089 1.07
65 Atlanta 13121 322 0.079101 0.000005 0.01
66 Atlanta 13121 323 0.161399 0.052336 32.43
69 Atlanta 13121 333 0.063566 0.006835 10.75
70 Atlanta 13121 334 0.125366 0.026271 20.96
71 Atlanta 13121 351 0.273865 0.198000 72.30
72 Atlanta 13121 352 0.297707 0.060409 20.29
80 Atlanta 13121 385 0.077678 0.005393 6.94
g1 Atlanta : 13121 414 0.125385 0.046678 37.23
92 Atlanta 13121 431 0.083710 0.077229 92.26
93 Atlanta 13121 432 0.115713 0.080343 69.43
94 Atlanta 13121 433 0.042616 0.004010 9.41
95 Atlanta 13121 441 0.138208 0.138208 100.00
Atlanta 13121 442 0.042437 0.042437 100.00
=7 Atlanta 13121 443 0.061949 0.061949 100.00
98 Atlanta 13121 444 0.038453 0.038453 100.00
99 Atlanta 13121 445 0.058750 0.058750 100.00
100 Atlanta 13121 481 0.131710 0.131710 100.00
101 Atlanta 13121 482 0.014330 0.014330 100.00
102 Atlanta 13121 501 0.119466 0.076864 64.34
103 Atlanta 13121 502 0.339055 0.336003 99.10
104 Atlanta 13121 503 0.064919 0.064919 100.00
105 Atlanta 13121 521 0.245141 0.043348 17.68
106 Atlanta 13121 522 0.139419 0.116337 83.44
107 Atlanta 13121 523 0.153243 0.153243 100.00
108 Atlanta 13121 524 0.096920 0.096920 100.00
109 Atlanta 13121 525 0.238606 0.238606 100.00
110 Atlanta 13121 531 0.151621 0.151621 100.00
111 Atlanta 13121 532 0.110627 0.110627 100.00
112 Atlanta 13121 533 0.208607 0.208607 100.00
113 Atlanta 13121 534 0.082251 0.082251 100.00
114 Atlanta 13121 535 0.293833 0.293833 100.00
115 Atlanta 13121 561 0.063077 0.063077 100.00
116 Atlanta 13121 562 0.064775 0.064775 100.00
117 Atlanta 13121 563 0.076414 0.076414 100.00
118 Atlanta 13121 564 0.074896 0.074896 100.00
119 Atlanta 13121 565 0.058004 0.058004 100.00
120 Atlanta 13121 566 0.047359 0.047359 100.00
121 Atlanta 13121 571 0.142521 0.142521 100.00
122 Atlanta 13121 572 0.063520 0.063520 100.00
0.049530 0.049530 100.00

123 Atlanta 13121 573

(19)



124
125
129
130
131
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
152
153
154
155
156

1048
159
160
161
162
163
164
165
166
167
168
169
172
173
174
175
176
177
178
179
180
181
182
183
184
190
191

U.S. Plating Burnsite
Fulton County, GA

Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
AtTanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
AtTanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta

13121

13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121
13121

581
582
604
611
612
621
622
623
631
632
633
634
641
651
652
653
654
655
656
671
672
674
675
676
677
691
692
693
701
702
703
704
705
706
707
711
712
713
721
724
725
731
732
733
741
742
751
752
753
754
755
801
1081
1082

OO0 OCOOQOO—IIOHOOOOOOOOOOOOOOOOOCOCOOOOOOO0OOOCOOOOOOOO

.258280
.232828
.166954
.115951
.334623
.077939
.185329
.126712
.078323
.081000
.193138
.217809
.480002
.423676
.127225
.308548
.0733940
.083524
.239297
.145823
.041646
.051006
.399513
.254397
.296340
.326346
.293064
.577665
.528927
.323003
. 365966
.709338
.260577
. 775957
.251641
. 360664
.097781
.539559
.130538
.684612
.361727
.781444
.929612
.455379
.500027
.370927
.571966
.152063
.261441
.151313
.192521
.197164
.181361
.191484

(20)
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.258280
.232828
017713
.037880
.195256
.077939
.185329
.126712
.078323
.081000
.193138
.217809
.480002
.423676
.127225
.308548
.073940
.083524
.239297
.145823
.041646
.051006
.399513
.254397
.296340
.326346
.293064
.577665
.528927
.323003
.365966
.709338
.260577
. 775957
.251641
. 360664
.097781
.539559
.344224
.002871
.004905
.595708
.612190
.455379
.500027
.370927
.571966
.152063
.261441
.151313
.192521
.140769
.181361
.076390

Jan 19,

100.
100.
10.

58.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.
100.

30.

89.
65.
100.
100.
100.
100.
100.
100.
100.
100.
71.
100.
39.

1993



192
197
201
202
207
208
209
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229

Zul
232
233
234
235
236
237

U.S. Plating Burnsite
Fulton County, GA

Atlanta
Atlanta
East Point
East Point
East Point
East Point
East Point
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
At lanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Atlanta
Fast Point
East Point
Atlanta

13121 1083

13121 1088

13121 1101

13121 1102

13121 1111

13121 1112

13121 1113

13121 42951
13121 42952
13121 42953
13121 42954
13121 42955
13121 46951
13121 46952
13121 46953
13121 46954
13121 46955
13121 46956
13121 46957
13121 49951
13121 49952
13121 49953
13121 49954
13121 49955
13121 49956
13121 55011
13121 55012
13121 55013
13121 55014
13121 55015
13121 55021
13121 55022
13121 66011
13121 66012
13121 66013
13121 66014
13121 66015
13121 66021
13121 66022
13121 68011
13121 68021
13121 76019
13121 76021
13121 11201

13121 112012

13121 673

For Radius of 2 Mi., Circle Area =

Block

.270588
.332582
.121878
.502713
.759284
.177228
.145339
.100165
.048557
.068745
.054907
.191539
.090518
.041745
.034405
.031337
.029762
.115977
.115618
.062139
.021185
.050087
.129785
.059688
.113572
.064447
.053513
.087241
.138325
.115127
.344384
.297994
.276059
.099666
.117031
.065924
. 180469
.085742
.153311
.265862
.291861
. 760365
.189941
.303311
.298089
.150356

38.807602

1

OO0 OOOOOOOOO0OOOOOOOCOCOCOOLOOOOOOOOOOOCCOOOOOOOD

12.566371
Total

(21)

OO OOOOOOO0OCOOCOODOOOOOLOOCOOOODOOOCOOOOOOOOOOOOOOO

.069863
.138093
.121878
.141157
.679559
177228
.105829
.025706
.006171
.068745
.039824
.191346
.080518
.041745
.034405
.031337
.029762
. 115977
.115618
.062139
.021185
.050087
.129785
.059688
.113572
.064447
.053513
.087241

. 138325

.115127
.344384
.297994
.276059
.099666
.117031
.065924
.180469
.085742
.153311
.265862
.291861
.608413
.014336
.061611
.161036
.150356

.079426

Partial

Jan 19, 1993

25.82
4]1.52
100.00

100.00

% Within



U.S. Plating Burnsite Jan 19, 1993
Fulton County, GA

No City Group 1D Area Area Radius
99 Atlanta 13121 445 0.058750 0.021551 36.68
109 Atlanta 13121 525 0.238606 0.003475 1.46
111 Atlanta 13121 532 0.110627 0.055091 49.80
112 Atlanta 13121 533 0.208607 0.208607 100.00
113 Atlanta 13121 534 0.082251 0.082251 100.00
114 Atlanta 13121 535 0.293833 0.084682 28.82
115 Atlanta 13121 561 0.063077 0.063077 100.00
116 Atlanta 13121 562 0.064775 0.064775 100.00
117 Atlanta 13121 563 0.076414 0.076414 100.00
118 Atlanta 13121 564 0.074896 0.074896 100.00
119 Atlanta 13121 565 0.058004 0.057341 98.86
120 Atlanta 13121 566 0.047359 0.034449 72.74
121 Atlanta 13121 571 0.142521 0.012200 8.56
122 Atlanta 13121 572 0.063520 0.052953 83.36
123 Atlanta 13121 573 0.049530 0.049317 99.57
125 Atlanta 13121 582 0.232828 0.124216 53.35
138 Atlanta 13121 631 0.078323 0.078323 100.00
139 Atlanta 13121 632 0.081000 0.081000 100.00
140 Atlanta 13121 633 0.193138 0.193138 100.00
141 Atlanta 13121 634 0.217809 0.217809 100.00
142 Atlanta 13121 641 0.480002 0.480002 100.00
143 Atlanta 13121 651 0.423676 0.423676 100.00
144 Atlanta 13121 652 0.127225 0.127225 100.00
145 Atlanta 13121 653 0.308548 0.308548 100.00
* Atlanta 13121 654 0.073940 0.073940 100.00
1~ Atlanta 13121 655 0.083524 0.083524 100.00
148 Atlanta 13121 656 0.239297 0.169394 70.79
149 Atlanta 13121 671 0.145823 0.145823 100.00
150 Atlanta 13121 672 0.041646 0.041646 100.00
152 Atlanta 13121 674 0.051006 0.051006 100.00
153 Atlanta 13121 675 0.399513 0.399513 100.00
154 Atlanta 13121 676 0.254397 0.254397 100.00
155 Atlanta 13121 677 0.296340 0.296340 100.00
156 Atlanta 13121 691 0.326346 0.099744 30.56
157 Atlanta 13121 692 0.293064 0.293064 100.00
158 Atlanta 13121 693 0.577665 0.441083 76.36
159 Atlanta 13121 701 0.528927 0.528927 100.00
160 Atlanta 13121 702 0.323003 0.062548 19.36
161 Atlanta 13121 703 0.365966 0.360725 98.57
162 Atlanta 13121 704 0.709338 0.709338 100.00
163 Atlanta 13121 705 ~0.260577 0.260577 100.00
164 Atlanta 13121 706 0.775957 0.775957 100.00
165 Atlanta 13121 707 0.251641 0.251641 100.00
166 Atlanta 13121 711 0.360664 0.149568 41 .47
167 Atlanta 13121 712 0.097781 0.097602 99.82
168 Atlanta 13121 713 0.539559 0.213867 39.64
174 Atlanta 13121 731 1.781444 0.371978 20.88
176 Atlanta 13121 733 0.455379 0.158793 34.87
177 Atlanta 13121 741 0.500027 0.154566 30.91
178 Atlanta 13121 742 0.370927 0.000740 0.20
179 Atlanta 13121 751 0.571966 0.571966 100.00
180 Atlanta 13121 752 0.152063 0.039963 26.28

(22)



U.S. Plating Burnsite

fulton County, GA

181 Atlanta
182 Atlanta
183 Atlanta
207 East Point
217 Atlanta
229 Atlanta
230 Atlanta
231 Atlanta
232 Atlanta
233 Atlanta
234 Atlanta
235 Atlanta
236 Atlanta
237 Atlanta
238 Atlanta
239 Atlanta
240 Atlanta
243 Atlanta
244 Atlanta
261 Atlanta

OCOOOO0OOOOCOOOOOOOOOOOO

.261441
.151313
.192521
.759284
.041745
.064447
.053513
.087241
.138325
.115127
.344384
.297994
.276059
.099666
.117031
.065924
.180469
.265862
.291861
.150356

.557663

For Radius of 1 Mi., Circle Area = 3.141593

141 Atlanta
142 Atlanta
143 Atlanta
149 Atlanta
150 Atlanta
152 Atlanta
153 Atlanta
154 Atlanta
155 Atlanta
159 Atlanta
162 Atlanta
164 Atlanta
165 Atlanta
234 Atlanta
235 Atlanta
243 Atlanta
261 Atlanta

Totals:

Block
Group ID

13121 707
13121 55021
13121 55022
13121 68011
13121 673

.217809
.480002
.423676
.145823
.041646
.051006
.399513
.254397
.296340
.528927
.709338
. 175957
.251641
.344384
.297994
.265862
.150356

.634670

[3,]

Total
Area

(23)
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w

.249994
.151313
.037160
.040595
.003948
.033042
.053513
.087241]
.138325
.115127
.344384
.297994
.032414
.033937
.025831
.049733
.044478
.265862
.291861
.150356

.480354

Partial
Area
.010835
.130467
.122911
.145823
.041646
.051006
.399513
.214846
.294088
.204761
.382376
.164535
.230558
.249684
.295381
.072077
.150356

.160862

Jan 19, 1993

% Within
Radius



U.S. Plating Burnsite Jan 19, 1993
Fulton County, GA

For Radius of .5 Mi., Circle Area = (0.785398

Block Total Partial % Within
No. City Group ID Area Area Radius
149 Atlanta 13121 671 0.145823 0.024476 16.78
150 Atlanta 13121 672 0.041646 0.041646 100.00
152 Atlanta 13121 674 0.051006 0.038766 76.00
153 Atlanta 13121 675 0.399513 0.246419 61.68
154 Atlanta 13121 676 0.254397 0.026632 10.47
155 Atlanta 13121 677 0.296340 0.010717 3.62
159 Atlanta 13121 701 0.528927 0.000043 0.01
162 Atlanta 13121 704 0.709338 0.051868 7.31
165 Atlanta 13121 707 0.251641 0.040948 16.27
234 Atlanta 13121 55021 0.344384 0.021499 6.24
235 Atlanta 13121 55022 0.297994 0.132416 44 .44
261 Atlanta 13121 673 0.150356 0.15035%6 100.00
Totals: 3.471364 0.785787

For Radius of .25 Mi., Circle Area = 0.196350

Block Total Partial % Within
No. City Group ID Area Area Radius
1.5 Atlanta 13121 675 0.399513  0.099574  24.92
235 Atlanta 13121 55022 0.297994 0.039450 13.24
261 Atlanta 13121 673 0.150356 0.057326 38,13
" Totals: 0.847863  0.196350

(24)



U.S. Plating Burnsite
Fulton County, GA

============= Partial (RING) data

=================== Site Data
Population:
Households:
Drilled Wells:
Dug Wells:
Other Wells:

169732.39
68826.88
11.56
0.16
27.71

---- Within Ring: 4 Mile(s) and 3 Mile(s)

*k Population On

---- Within Ring:

** Pgpulation On

---- Within Ring:

** Pgpulation On

---- Within Ring:

** Pgpulation On

I

Population:
Households:
Drilled Wells:
Dug Wells:
Other Wells:

Private Wells:

73686.60
31353.36
5.38
0.16
11.71

13.02

3 Mile(s) and 2 Mile(s)

Population:
Househaolds:
Drilled Wells:
Dug Wells:
Other Wells:

Private Wells:

49372.41
19456.68
0.18
0.00
0.00

0.45

2 Mile(s) and 1 Mile(s)

Population:
Households:
Drilled Wells:
Dug Wells:
Other Wells:

Private Wells:

35569.70
13675.33
6.00
0.00
6.62

15.61

1 Mile(s) and .5 Mile(s) ----

Population:
Househalds:
Drilled Wells:
Dug Wells:
Other Wells:

Private Wells:

8472 .51
3275.23
0.00
0.00
6.27

0.00

(25)
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U.S. Plating Burnsite
Fulton County, GA

Within Ring: .5 Mile(s) and .25 Mile(s) ----

Population:
Households:
Drilled Wells:
Dug Wells:
Other Wells:

Population On Private Wells:

2020.48
825.88
0.00
0.00
2.18

0.00

---- Within Ring: .25 Mile(s) and 0 Mile(s) ----

*%

Population:
Households:
Drilled Wells:
Dug Wells:
Other Wells:

Population On Private Wells:

610.69
240.40
0.00
0.00
0.93

0.00

** Tatal Population On Private Wells:

29.08

Jan 19, 1993






GEFERENCE ¢ @@

ENDANGERED AND THREATENED SPECIES

U.8. FISH AND WILDLIFE SERVICE
REGION 4 - ATLANTA
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PREFACE

The materials in this notebcok are srovided as an ajd to anyone having

a continuing need faor current information on Federally Jisted endangered
and threatened species found within Region 4 of the U.S. Fish and Wildlife
Service. This area includes the Carolinas, Georgfa, Florida, Alabama,
Tennessee, Kentucky, Mississippi, Arkansas, Louisiana, Puerto Rico, and
the Yirgin Islands. ’

Recipiants of the notebook are placed on a permanent mailing list and

will automatically receive updated infcrmatfon whenever listing or other
changas occui. Questions or comments pertaining to the noteboox shoulad

be directed to the Endangered Species Jffice, U.S. Tish and Wilglife
Service, Richard 8. Russell Federal Building, 7S Spring S., S.W., Atlanta,
Gesrgia 30303; telephone 404/221-2583 or FTS £42-3583. Other guestions
pertaining tc endangered species matters shculd be addressed to one of the
Service fleld stations listed at the end ¢f this Preface.

The actebook is divided into twd primary sacticne, Materials in the

fircr section provide quick reference as to what sneciee are 1isted,
prorosed, oF under review, the states where ihey cccur, the location

of c»itical nabitat areas, and other related information. The second

part of the notebook containg species accounts which briefly discuss such
things as the status, range, life history, and managemant needs of 1isted
species. Pleass note that the range maps for these species generally -
reflect current distribution, but in many caszez they reflect distribution
rathcr broddly and should only be interpreted 1a relatinn o other
information included in the species accuust.

The Sndangere¢ Species Act - General

Pazzage of the Eadangered Species Act of 1573 gave the Unfted States one

of the ost far-reaching laws ever anicted bLv any country to prevent the
extinction of mperiled animals and plants. Undar the law, the Secretary
of the Interfor (acting through the I'.S. Figh and Wildlife Servica) has
brosd powers (G protect and conserve all forms of wildlife and plants

he finds in serious jeopardy. The Secretary of Commerce, acting through
the National Marine Fisheries Service, has similar autherity for protecting
and conserving most marine )ife.

Congress addressed the question of why we should save endanjered species
in the preamble t0 the Endangered Species Act, hGliding zhxt eandangered
and threatened species of fizh, wiidlife and plasss *a-~e of asthetic,
ecological, educationzl, historical, recreationai. and <cicn®ific value
to the Natfon and {ts people.” In making hi¢ statemani, Curqress was
summarizing a number of convincing argumants advanced by thcughtfu)
scientists, conservationists, and others who are greatly corcerred by
the disappearance of wildlifs,

Prozecting endanqered speciaes and restoring them to the point where
thesr existence is no Yonger jecpardized is the primary objective of
the U.S. Fish and Wildlife Service's Endangered Specties Program.



Federally Listed Species by, State

(Esfndangered; TaThreatened; CHaCritical Habitat determined)

Mammals - : - " General Distribution

. Bart syFay (M otis grisescens) - £ —.Northwest, West
© Baty QQdiang Eﬁzotls.so alis) - & ' - Extreme Northwest

Manatee, West Ingian (Irichechus manatus) - E. .. Coastal watars

© Panthér, Florida (Feli§ concolor coryi) - £ y - Entire state
: xhale?“finhﬁCkA(BaIaenoncera pnysalus) - E Coastal watars
ahale, humpback Zﬂegaofefa novaeangiiae) - £ - Coastal waters
dhale, right (Eupalaens glacialis) -t =, .Coastz]:waters

Whale,®5Sei ‘(Balaenoptera borealis) - £~ (oastal waters
‘ E p - B :
dnqle,ggyergt@Pﬁzgcfbr¢catodbnfl ‘E.“ o Coastal waters
: R e { SR

Birgs> ™ T T » g
Eagle, tald (Haliaeetus leucacephalus) - £ . Entire state
Falcon',”Wmerican paregrine ' ..

(Falch peregrinus anatum) - £ North
Falcon, Arctic peregrine

(Falco peregrinus tundrius) - T , . Coast, Northwest
Rlover, piping (Charadrius melodus) - T . . Coast
Stork, wood (Mycteria americana) - £ T  Squtheastern swamps
Warbler, Bachman's (Vermivora bachmanii) - E '~ Entire state

warbler,' Kirtland's (Dendroica kirtlandii) - £ Coast
Woodpecker, ivory-bil : i

‘(Campephilus principalis) - € : - ‘~Soﬁih Southwest
wooapccac'r' . rod-cachga ' ' : v ’ ‘

(Pdcotdes (=Oendrocopos) borealis) - € ° - - Entire state
. RN S ' o .-
Reptiles - .
Alligutor, Hdaetean " o ,
(Al1iqatbr mississippiensis) - T(S/a)* ' ¥* “rgastal plain
Snake, eaStern inavgo, .. . o o0 cECTEEE T
+ (Drymarfion corals couperi}.- T 7 Squtheast

AN {gators dre ‘biologically neither endangered nor threatened. For law
enforcement purposes they are classified as "Thrgg;;noq‘dgc_tOvSImi}arity of
Appearance.” Alligator hunting is regulated-in acchrdince with State law.

veler



GEORGIA (cont'd)

Turtle, Kemp's (Atlantic) ridley
(l.epidochelys kempii) - E
Turtle. qreen (Cheloniz mydas) - T
Turtle, hawksbill
(Eretmochelys imbricata) - E
Turtle, leatherback

(Dermochelys coriacea) - £
Turtie, loggerhead (Caretta caretta) - T

Fishes

Darter, amber (Fercinag antesella) - &,CH
Darter, snail (Fercina tanasi) - T
Logperch, Conasauga

(Percina jenkinsi) - E,CH
Sturgeon, shortnos:

(Acipensar previrgci-um) - E

Plants

Baptisia arachnifera (hairy rattleweed) - E
sotria medeoloides
{smaV) whorled pogonia) - E

Lindera melissifelia (pondberry) - E
Oxypolis canbyl (Canby's dropwort) - E
Sarracenia oreophila (green pitcher plant)- ¢
ScutelTarTa uonganc

(Targe-TTowered skullcap) - €

Torreya taxifolia (Flgrida torreya)im E
r Um persistens ,
(persis%eni trillium) - E

State Lists &/87

General Distribution

Coastal waters
Coastai waters

Coastal waters

Ccastal waters
Coastal waters

Conasauga R., Murray County
S. Chickamauga Cr., Catoosa

Conasauga R., Murray County

Coastal .rivers

Wayne, Brantley Counties
Pabun County
wheeler County

Burke, Lee, Sumter Counties
Towns County

- Floyd, Gordon, Walker Count’

Decatur County

Tallulah~Tugaloo River syste
Rabun and Habersham Countie:



)
W

GEORGIA - Critical Habitat

Percina antesella, "amber darter'

Conasauga River from the U.S. Route 41l bridge in Polk County, Tennesses,
downstream approximataly 33.5 miles through Bradley County, Tennessee and
Murray and Whicfield Counties, Georgia, to the Tibbs Bridge Road dridge
(Murray “ounty Road 109 and Whitfield County Road 100)

Cogscituenc elemants include high quality va:ir, riffle areas (free of
silt) composed of sand, gravel, and ccbble which bcconu vegetated primarily

with Podostemum during the summer.

et

\I
?\ Sradley Co. 1 Trem ce
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GEORGIA
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GEORGIA - Critical Habictat

Parcina jenkinsi, ''Conasauga logperch'

Conasauga River from the confluence of Halfway Branch with the Conasauga
River in Polk County, Tennessee, downstream approximately [l miles to the
Georgia State Highway 2 bridge, Murray County, Ceorgia.

Constituent elements include high quality water, pool areas with flowing
water and silc free riffles with gravel and rubble substrate, and fastc
riffle areas and deeper chutes with gravel and small rubble.

Y/ CLEVELAND

Bradley Coe.

Pelk Ceo.

Marray Ce.
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Georgia Department of Natural Resources
205 Butler Street, S.E., Suite 1252, Atlanta, Georgia 30334

Joe D. Tanner, Commissioner
Haroid F. Reheis, Director:
Environmental Protection Division::

August 24, 1993

CERTIFIED MAIL,
Return Receipt Requested

Ms. Jeanette C Gage

President

United States Plating & Bumper Service, Inc.
78 Milton Avenue, SE

Atlanta. Georgia 30315

Re: Notice Of Violation
EPA ID No. GAD984282301

Dear Ms Gage:

This letter is to inform US Plating that on August 16, 1993 the Georgia Environmental
Protection Division (EPD) Hazardous Waste Management Branch conducted a site investigation
of the US Plating Burn Site. This site reconnaissance was conducted to make a determination
on whether further remedial/removal activity is warranted pursuant to the July 31, 1992 fire at
US Plating.

During the investigation four 55-gallon rusty, leaking and unlabeled drums were found
on-site. The leakage was tested with pH paper and showed a pH of 13. Another unlabeled drum
was found on-site. This drum was constructed of stainless steel and had Ashland Chemical Co.
printed on the lid. A pH paper analysis of the contents of the drum indicated a pH of 0.0. This
is a violation of 40 CFR Part 262 Subpart C and Part 265 Subpart L.

US Plating must conduct a waste determination on the contents of the drums pursuant to
40 CFR Part 261 and properlydispose of the wastes. Enclosed is a list of commercial hazardous
waste treatment and storage facilities that may be able to aid US Plating in the disposal of the
waste. :

Within twelve (12) days of receipt of this letter US Plating must have properly disposed
of the waste. If no action is taken on the part of US Plating further enforcement action may be
pursued. If you have any questions contact Ken Grall at (404) 656-2833.

Sincerely,

O‘é,afm I

Susan Eason
Acting Unit Coordinator

File: US Plating (B)




Georgia Department of Natural Resources

205 Butler Street, S.E., Suite 1252, Atlanta. Georgia 30334

Joe 0. Tanner. Commissioner
Haroid F. Reheis. Director
Environmental Prowecton Civision

PARTIAL LISTING OF COMMERCIAL HAZARDOQUS WASTE
TREATMENT/STORAGE FIRMS
DOING BUSINESS IN GEORGIA
(FOR INFORMATIONAL PURPOSES ONLY)

Alternate Energy Resources, Inc.
2730 Walden Drive

Augusta, Georgia 30904
706/738-1571

Arivec Chemicals, Inc.
67962 Huey Road

Douglasville, Georgia 30133
404/942-1550

Ashland Chemical Company
400 Telfair Road

Savannah, Georgia 31401
613/889-4670
404/934-0902

Ashland Chemical Company
4550 Northeast Expressway
Doraville, Georgia 30244
404/448-7010

T

Chemical Conservation of Georgia, Inc.

1612 James Rogers Circle
Valdosta, Georgia 31601
407/859-4441

Ensco Environmental Services
1015 South Harris Street
Daiton, Georgia 30720
706/226-6477

M & J Solvents Company, Inc.
1577 Marietta Road, NW
Atlanta, Geogia 30318
404/355-8240

MKC Enterprises, Inc.
5856 New Peachtree Road

Doraville, Georgia 30340
404/457-1341

MCF Systems Atlanta, Inc.
5353 Snapfinger Woods Drive
Decatur, Georgia 30035
404/593-9434

OHM Resource Recovery Corp.
5371 Cook Road

Morrow, Georgia 30260
404/361-6181

PPM Inc. (Handles PCB's only)
1875 Forge Street

Tucker, Georgia 30084
404/934-0902

Safety-Kleen Corporation
4800 S. Old Peachtree Road
Norcross, Georgia 30071
404/662-5151

Satety-Kleen Corporation
5920 Coca Cola Bivd.
Columbus, Georgia 31909
706/561-0107

Safety-Kleen Corporation
Southlake Commercial Park
Commercial Drive

Morrow, Georgia 30260
404/960-1275

Safety-Kleen Corporation
6580 Hawkinsville
Macon, Georgia 31206
912/788-9398

Safety-Kleen Corporation
5217 Augusta Road

Garden City, Georgia 31418
912/964-7040





